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OXANIIC ACIDS AND DERIVATIVES AS THYROID RECEPTOR LIGANDS 
F|R O OF THE INVENTION 
The present Invention relates to novel thyroid receptor figands and. more 
particularly, relates to novel oxamlc adds,- and derivatives thereof, which are useful in 
the treatment of obesity. hyperCpidemia, thyroid disease, hypothyroidism and related 
disorders and diseases such as diabetes mellitus. atherosclerosis, hypertension, 
coronary heart disease, hypercholesteremia, depression and osteoporosis. Also 
provided are methods, pharmaceutical compositions and kits for treating such 
diseases and disorders. 

FAP-KFiROUNP OF THF INVENTION 
It is generally accepted that thyroid hormones, specifically, biologically active 
iodothyronines. are critical to normal development and to maintaining metabolic 
homeostasis. Thyroid hormones stimulate the metabolism of cholesterol to bile acids 
and enhance the lipolytic responses of fat cells to other hormones. 

Thyroid hormones also affect cardiac function both directly and indirectly. e.g.. 
by increasing the metabolic rate. For example, tachycardia, increased stroke volume, 
increased cardiac index, cardiac hypertrophy, decreased peripheral vascular 
resistance and increased pulse pressure are observed in patients with 
hyperthyroidism. 

Disorders of the thyroid are generally treated with hormone replacement by 
) administering either naturally occurring thyroid hormones or thyromtmetic analogues 
thereof which mimic the effects of thyroid hormones. 

Two naturally occurring thyroid hormones, namely, thyroxine or 3,5.y,5>- 
tetraiodo-L-thyronine (commonly referred to as T 4 ") and 3.5,3-tnlodo-L-thyronine 
(commonly referred to as T 3 "), are shown below: 

5 

I 1 | I, NH 2 

HO-0-CHp-CHz-C-COOH HO-OK^-CHz-C-COOH 

T. T 3 



T 3 is the more biologically active of the two and, as will be appreciated from the 
30 structural formulae provided above, differs from T 4 by the absence of the 5' iodine. 
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T 3 may be produced directly from the thyroid gland, or, in peripheral tissues, 
by the removal of the 5' iodine by delodinase enzymes. Tnyromimetic analogs are 
often designed to be structurally similar to T 3 . In addition, naturally occurring 
metabolites of T 3 are known. 

As discussed above, thyroid hormones affect cardiac functioning, for 
example, by causing an Increase In the heart rate and. accordingly, an increase in 
oxygen consumption. While the increase in oxygen consumption may result in 
certain desired metabolic effects, nonetheless, H does place an extra burden on the 
heart, which in some situations, may give rise to damaging side effects. Therefore, 
as Is known In the art, such as described by A.H. Underwood fit al. in an article 
published in Natum, Vol. 324: pp. 425-429 (1986), efforts have been made to 
synthesize thyroid hormone analogs which function to tower lipids and serum - 
cholesterol without generating the adverse cardiac effects referred to above. 

U.S. Patent Nos. 4,766.121; 4.826.876; 4,910,305; and 5.061,798 disclose 
certain thyroid hormone mimetics. namely. 3.5-<iibromo-3'-{6-oxo-3{"IH)- 
pyridazinylmethylHhyronines. 

U.S. Patent No. 5.284.971 discloses certain thyromimetic cholesterol lowering 
agents, namely, 4-(3-cydohexyW-hydroxy or -methoxy phenylsulfonyl)-3.5 dibromo- 
phenylacetic compounds. 

U.S. Patent Nos. 5.401.772; 5,654.468; and 5,569.674 disclose certain lipid 
lowering agents, namely, heteroacetic add derivatives, which compete with 
radiolabeled T 3 in binding assays using rat liver nudei and plasma membrane 
preparations. 

Certain oxamic acids and derivatives thereof are known in the art, e.g.. U.S. 
> Patent No. 4,069,343 describes the use of certain oxamic acids to prevent immediate 
type hypersensitivity reactions; U.S. Patent No. 4,554.290 describes the use of 
certain oxamic acids to control pests on animals and plants; U.S. Patent No. 
5.232,947 describes the use of certain oxamic acids to improve damaged cerebral 
functions of the brain; and European Patent Specification published as EP 580.550 
0 discloses certain oxamic acid derivatives as hypocholesteremic agents. 

In addition, certain oxamic acid derivatives of thyroid hormones are known in 
the art For example, N. Yokoyama et al. in an article published in the Journal of 
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Medicinal Chemist* 38 (4): 695-707 (1995) describe replacing a -CH 2 group 
naturally occurring metabolite of T 3 with an -NH group resulting in -HNCOC^H. 
Likewise R.E. Stoete fit aL h an article published in International Congressional 
Service { Atnerosc,e«>sisX) 1066: 321-324 (1995) and Z.F. Stephan elal- in an article 
5 published in Atteroscferos/s. 126: 534S3 (1996), describe certain oxamic aad 
derivatives useful as lipicHowering thyromirnetic agents yet devoid of undesirable 
cardiac activities. 

All of the documents cited herein, including the foregoing, are incorporated by 
reference herein in their entireties. 
1(J d i^MARY OF THF INVENTION 

The present invention provides compounds of Formula I: 

1 R 6 R 2 R 7 

B 4 -^V-w-41Vnc(0)C(0)r 8 

S R 5^R3 >r 

fy R 4 R 1 

(i) . 

S 15 prodrugs thereof, geometric and optical isomers thereof, and pharmaceutical* 

£ acceptable salts of said compounds, said prodrugs, and said isomers, wherein: 

^ r\ r 2 and R 3 are each independently hydrogen, halogen. Cj^alkyl. 

trifluoromethyt. -CN or-OCF 3 ; 
20 R*i s ^(0) 2 NRV^^(0)NR 8 R^^C 1 ^alky^)^R fi R 1 ^^C(0)R . 

-NR 9 C(0)NR fl R 10 , -NR^COhR 10 . -(Ci-ealkyD-OR 11 . OR 11 or^O^R" ; , 

or R 3 and R 4 may be taken together to form a carbocycfic ring A of the 
formula -(CH^- or a heterocyclic ring A selected from the group consisting of -Q- 
(CH^- and -(CH^-CHOW wherein Q is O, S or NR". wherein said carbocycUc 
25 ring A and said heterocyclic ring A are each independently optionally substituted with 
one or more substituents independently selected from C„ alkyl. halide or oxo; 
R 5 is hydroxy. C,^ alkoxy or OC(0)R* ; 

or R 4 and R 5 may be taken together to form a heterocyclic ring B selected 
from the group consisting of -CR*=CR"-NH-, -N=CR 9 -NH-, -CR 9 =CrK>- and 
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is hydrogen, halogen, C« *W <* trinuoromethyl. 
R 7 is hydrogen or atkyl; 

R'fe^or^R 20 ; ftm lnd6belKten tw (A) hydrogen, (B) C_« 

r,a o 10 fnr each occurrence are indepenoenuy y-v j 
5 R 9 andR for eacn owu ^ .ndenendentW selected from 

-NR 13 R 14 oxo -OR 18 , -COOR 16 «* aryl optionally substituted wrth X and Y,U ■» 
-NR R , oxo, -t» v or (F) het optionally substituted with X and Y, 

10 oP«°^ subS ^^ X ^ Y * ( ^^ V L taken together to form a 
or R 9 and R for any occurrence may be taken ioge 
Henna C optionally further containing a second heterogroup selected from - 
m he terocyd,cnngC optionally ^ ^ tioroUy substituted with one 

□ the group consisting of -O-.-NR -and ana of , 13r « r, R ^ 

^ Kc»Hii#>nts independently selected from C t < alkyl, oxo, -NR R .-OR . 

fj _or m ore,sub*t«hj^ ^ x and Y het optionally 

S ^ . (0 ^ 9 -CN, -C(O) R 9 , aryl optionally substituted with X and Y, he j» i 

S substituted ^ ^ and ^ salted, and 

lu the aroup consisting ot o-. i «»~ w . . . id 

- - - — : 

indepe^V setected from Group V. C*,, alken*. c, 

30 -x-^ 



I 



-s- 



eif optionally substituted with X and Y, K^i-* alkyO-hyd™^* 
aM-heterocycte option* ^su NR ,s R « wC3 , oC y d oa»<* 

c^aWc^opt^subsauted^Xa^V; 
tf'ishyd-ogen.C.^kyt.^ or-SO£ . 
R .. b nydrcflen. C. a<M. C» -<C„ ^* 

3 CONR^ 6 .-CC 1 .ancy l H^a«coxy)orC3- 1 ocyc.oal k yl; 
r 19 Is hydrogen or Ci^ atkyl; 
r 20 is hydrogen or Cm dW". 

consisting of 4-. 5-. b-. ' heteroatoms 

u^ted. ^ ""^^tingof N O and S. and including any 

^pendent* se.e<*ed Tom the fl .cup «-W - * „ . 

Kcydfc ^up * - , 7 . arei . 

^rocycKc nng E set^ed ^J^^. *gs contain^ 

.OCF, -CFj and phenyl. <G) C„ atko^. (H> of tatogen. 

.OCF,. -CF 3 . Cm +* — <=« —* » ■<*** • W ^ ' 
(L) -NR"C(0)NR ,3 R M and (M) -NR"C<0)R ; 



20 



25 
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seWed ft c m » K9 roup tOT s i s«n,o f -0(CH 2 )P-. ( CH ! ),NH. an d <: H-CH N H. 

a and d are each independently 0. 1 of 2: 
5 bis3.4.5.6or7; 

c. f. g.l and k are each independently 2. 3. A. 5 or 6; and 

A^^W of compos and pharrnaceuScail, ac^bte saits of 
sudl compounds, designated the A Group, cental 
10 and pharmaceusca.y accepts sate o. such compounds, as shown above. 

^^ed - ^nds and pharmaoeuUc^ accepUHe s*** . 

S such compounds, of the A Group, designated the B Group, contains 

W « asZmabove.whereinR'is^attheSpc^r^^loca^a.iheS 

™ atlh e4-posm«i.andR'islooatedatthe5-position. 

'O A preferred group of impounds and pharmaceutal* acceptor* S** o, 

i such compounds, of me B Group, designated .he C Group. corner those 

S 2 0 compc«d S o,Fomu.,a.andp,«nnac^ 

carbocyci* ring A of the formula <C^- or a heterocycOc ^rn £ 

group consigns o, and HCH^CHJ.- wherein Q is O. S o. rNR. 

therein said ca W ring A and sa* hetemcyCc ring A are <^~g» 

A preferred group of compounds pharmaceuticatly acceptable salts of such 
compounds, of the C Group, designated the D Group. con*ns ^~*»** 
Formula I and pfcarmaceuacalr, ac^bte sa»s of such compounds. m *am 

hydroxy, methoxy. ethoxy. isopropoxy. NH, or NWCH,). 



A prefer group of compounds and pharrnaoeutica»y acceptable sails of 
su* compound, o, ft. O Group, deseed the E Group, chains tho» 
^pounds of Fonnuia I and pharmacy accept** sa«s of such compounds, 
asshownabove. ^***PI^.*#**^«'~+ . 

Particularly preferred compounds of the E Group are compounds wherem (a) 
R< Is *loro. R 2 is meth* R» is ethoxy or hydro*. * is emyi and R- is hydrogen, (b) 
Ri „ dtoo. R 2 is methyl. R* is ethoxy or hydroxy. R* is n-butyl and R is hydrogen, 
(c) R 1 is chloro, R 1 is methyl. R 8 is ethoxy or hydroxy. R 9 is ^dopropyl andR 
* hydrogen and (d) R' is c*ioro. R* is methyi. R* fc isopropoxy or hydrcxy. R J. 
,0 cydoprooyt and R» is hydrogen; and pharn«ceu<k^ acceptabte sate of sard 

"'''''''^t^pn^ ' 
o, such compounds, of the D Group, desfcnated the F Group, contains those 
compounds of Formuta . and pharmaceuta* accept sa»s of such compoun^ 

^c^natomtov^theyaresUa^^ 

rCO , 

Particularty preferred compounds of the F Group are those where* R and 
r« are taken together with the nitrogen atom to which they are attached to form 

20 _ N( ^ prefe ^ d - group " ^pounds and pharmaceutical acceptable salts of 
such compounds, of the E Group, designated the G Group, contains those 
compounds of Formula . and pharmaceutical* acceptable saRs of such compounds 
as shown above, wherein R 9 is hydrogen, isoprooyl. -CH.-2-thlenyt. ^cydopropyl. 
25 cydopropyl. -(CH^OH. exo^orbornyl. methyl, ethyl, ^uorophenyt. cydobutyl. 
oydopentyi, cydohexyl. n^opyl. n-butyl. n^ntyl. rvhexyl, rnxSyl or ixlecyl 

Particularty preferred compounds of the G Group are compounds wherein(a) 
ls cworo, R 2 is methyl, R» is hydroxy or ethoxy. R* is cydopropyl and R Is 
hydrogen, (b) R 1 is methyl, R 2 b methyl. R 8 Is hydroxy or ethoxy. R 9 Is cydopropyl 
30 and R« is methyl, (c) R 1 is methyl. R 2 is methyl. R* is hydroxy or ethoxy, R . 
cydobutyl and R- is methyl. <d) is methyl. R 2 is methyl, R is hydroxy or ethoxy, 
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or ethoxy. R> is cydobutyi and R w b hydrogen; and pharmaceutical!, acceptable 
saris of said compounds. 

A preferred group <* compounds and pharmaceulicaUy acceptable salts of 
such compounds, of ft. D Group, designated ft. J Group, contains those 
compounds of Formufc . and pharmaceuSca., acceptable sate of such compounds, 
as shown above, wherein * Is -C(P) N rW'. and R« is hydrogen. me*y. or e«* 

A preferred group of compounds and pharmaeeuticatty acceptable sate of 
such compounds, of the J Group, designated the K group, contains those compounds 
0 of Formuia ■ and pharmaceutical accepts sate of such compounds, as shown 
abce. wherein R» is memyl. ** "sopropyl. propyl, isobu*. n-bu*l. 
hexyl. 4*orophen* -CH,2*leny.. cydopropyl. -CHrcydopo** cvdobut* . 
cydopentyi. cydohexyi. -CH^dohexyi. endc-2-norbomyt. exo-2^m»l. <SH- 
_phen*ethyl. (RH -Phenyl ^-cHorophenyi. -CHr^orophen*. 
,5 liuorophenyi. ^H^hloro^tuorophenyl, -CH r 2<«oro^phenyl 

ta^HUMMl XH^.4^uoropnenyl. ^H^opropyiphenyl. -CHr2> 
dichioropheny.. fflAMBW-* ^.4^chlorophen A 
^uoromemyM^htorophenyt. l^snyfrhenyl. W^hylfeenty.. FH£ 
naphthyDelhyl. I.t^e^propyl. 1.2-dimemyipropyl. 2.2Knmethy1propyi. 
20 naphthyhethyt. (RH-d-naphthyi^. ^1-aphthyn. (RVI-cydohexyle^. (Sh 
l^dohexytethyl. -CHra.-HnethylenedioxyphenA -CHr«-*utylphenyl. -CHr^ 
dichlorophenyi. 1-indanyi. (RH-hdanA (SH-indanyl, Wndany.. 1-0.2.3.4- 
tetrahydronaphtJiyl)w(RH^dohexyiefhyl. 

Particularly preferred compounds of the K Group are compounds wherem (a) 
,5 R' te chloro.R*ischloro.R«lsl^.ox»oreth^^^ 

is hydrogen, (b) R 1 is methyl. R 2 is melhyl. R' is hydroxy or ethoxy. R ts cydcpropy. 
and R M is methyl, (c) R' is methyl. R* Is methyl. R' is hydroxy or ethoxy. R is 
cydobutyi and R» Is methyl, (d) R 1 is methyl. R ! is methyl. R« is hydroxy or ethoxy. 
R 9 is 3-f£,4-d'imethyl)pentyl and R 10 is hydrogen, (e) R 1 is methyl. R Ismethyl.R Is 
30 hydroxy or ethoxy. * is r^ent, and R- is methyl, (fl) R' is meth* R ^« 
is hydroxy or ethoxy. R« is isopropyl and R« Is n*»i. 04 R* b methyl. R= b methyl. 
R> b hydroxy, ethoxy or NH, B» is cydobutyi and R» is methyl and (i> R is chk.ro. 



R> is chfcro. R» k Mroxy or eihoxy. R> is cydobu*. and R- is methyt and 
pharmaceutically acceptable salte of said compounds. 

Anomer preferred 8 roup of compounds and pharmaceutical* acceptable salts 
of such compounds, donated the L Group, contains ihose compounds of Formufc I 
and phan.aceuscany acoeotabie saKs of su* impounds, as shown above. wherein 
R« is -C(0)NR'r">. and R' and R M are taken together with the nitrogen atom to 
which they a,e attached to form Ntptttr. N(CHJ.. WCHJs. WCHJ. morpholine. 

CO. GO. gO c^- 3 g^ 

rO~- CH3 

cor 3 „ 

H3Ck v ^-^^'CH3 

A preferred group of compounds and pharmaceutical* acceptable salts of 
such compounds, of the D Group, designated the M Group, contains those 
compounds of Formula I and pharmaceutical* acceptable salts of such compounds, 
as shown above, wherein R* is ^NR'r". and R» is hydrogen, methyl or -COCH* 
15 A preferred group of compounds and pharmaceuticaUy acceptable salts of 

such compounds, of the M Group, designated the N group, contains those 
compounds of Formula . and pharmaceuticaUy acceptable salts of such compounds, 
as shown above, wherein R 9 is methyl, iHHopyi. isopropyl. cydopropyl. cyclobutyl. 
cydopentyl.cydc**^^ 
20 -CH^opropvlphenyl.^^ 

1-^enylethyl, (S>1-phenylethyt. (RH-cydohexylethyl HL2.3.4- 
tetrahydronaphthy0.1-indanylor-CHH1-naphthyO- 

A preferred group of compounds and pharmaceuticaUy acceptable salts of 
such compounds, of the M Group, designated the O group, contains those 
25 compounds of Formula . and pharmaceuticaUy acceptable salts of such compounds, 
as shown above, wherein R 9 and R w are taken together with the nitrogen atom to 
which they are attached to form WCH^. morpholine. 
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A prefer, roup o, compel a* ^-n— -r 
^ inrfc of the D Group, designated •* P C ° nla ^ 

h c «f the P Group, designated the Q Group, conta,ns those 

as shown above, wherelnR 9 is cvdopropyt « cydobutyl • 
, ^ preferred group »• -npounos and % accede safcrf . 

' S u* com^unds. o. the O Croup, donated me R Group. 

Impounds!. Formufc I and pharmacy accept sate o. such compound, 
compounds o , . R « b ^.cbiorophenyl, phenyl, 1- 

as shown above, wherein K* rs -SIOfeR and R is P 
naphthy. 2-naph*»i. CHrcydopropA I-*"** CH^bu* CHrcydohexA 

^"'^ particularly preferred compounds of the R Group are compounds wherein (a) 

is d** is hydroxy or efhoxy and R« is ^dobu* <c> R - **ro, * - 
2 0 loro R» I. hydroxy or efhoxy and R« is «(r<***"* » ^ - 
^ R< is hydroxy or efhoxy and R« is cyCopenfyf. M R< * * 
r. is hydroxy or efhoxy. and R« is -CH^dopropyi. 0) R< * chloro. R . 
I hydroxy or elhoxy. and R« is ^cydobu*. - tt * - -* 
rff hydroxy or efhoxy. and R« is -CH^prop* and phan.aceu^ 
25 acceptable salts of said compounds. 

A preferred croup of compounds and pharmacerrfcal* — ^ 
su d, compounds. « B Group, donated the S Group. «*» *«e 

as sin above, where* R' and R° are each indeperrfen-Jy meW. bromo or dim 
30 R'ishydrogen.R'andR'aretakentogethertoform 
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R 10^ R e is hydroge n. R 7 is hydrogen, R 8 is ethoxy, hydroxy or NH* and 

R 10 is hydrogen or methyl. 

A preferred group °* compounds and pharmaceutically acceptable 
such compounds, o, the D Group, deseed me T Group. ^ 

as shown above, wherein R a is hydrogen, and R is -OR 

A preferred group of compounds a* «^ 
such compounds, of the T Group, **— ~ " 
compouncWFon,uia.andpharrnaceu»ca,r,^ 
,n M shownabove.v^R''ispher»1.4<hloror^or^uor^^ 
10 A preferred group of compounds and pharmaceuticaity acceptable sa ^** 

such compounds, o, the ..P Gfpup. donated 
compounds of Formula I and pharmaceutically acceptable salts of such 
ITshovm above, wherein R* is hydrogen, and R 4 is -<C,j 
15 preferredcx-np^rKlsrttteVGroupare^mpourHtewhere^R rs-CHrOR . 

such compounds, of the V Group, designated the W Group. cental Jho» 
compounds o, Formula 1 and pharmacy accept saHs o, such compounds. 
assh<»wnalxm,.whe re lnR ,, ispl.er^or^oropr« ! n^ . 
1 0 ~ A preferred group o, compounds ^ pt.rmaceue.ca.y ac~pO*M 

such compounds, of the D Group, designated the X Group. cental *™ 
cupels o, Formula , and accept sa«s o, such compound^ 

rslmabove.whereinP'andR' are .Ken to form a cafcocy*: nngA 

25 ^CHJ. and HCHiVQHCH.V where* Q is O, S or NR«. where,n 

^ A at said heterocy* ft« A are ea* indeed op«iona»y subsWed wtt, 
one or more substituents independent* selected "--Cm-*!— -~ 

A preferred group of compounds and pharmaceutically acceptable salts of 
su* compounds, o, the X Group, designated the Y Group. oonums those 
3 „ L^^^™^*^^***"™^ 
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as shown above, wherein * - «* ° re ««" ,0 ,0m, ^ *" 



A. 



A preferred group of compounds and pharmaceuUca., accepfcbie sate* 
such oon^ounds. o. the Y Group, donated ft. Z Group. 

as shown above, where* R 3 and R 4 are taken together «o form <CM*r. -OV 

T , mJ cL (WR'fechloro.R'feme^.R'brv^roxyorettwxy.andR andR 

etho*,. and R 3 and R 4 are taKen togemer to form and p*armaceubca«y 

acceptable salts of said compounds. 

A purred group o, ccntpou^ a* pharmaceutical «^ /* * 

and pharmaceuUcaUy acceptable sate of such compounds, as shown above. 

croup o, compounds a. , accepted 

such compounds, of the AA Group, designated the AB Group, co.rta.ns 
B c^pounTo, Formuia , a™. pfarmaceu^ accept saHs o, such compounds, 
as shown above, wherein R 9 is C,-i 2 alkyi. 

A preferred group o, compounds and pharmaceutic accede s* of 
such compounds, of the AB Group, designated the AC Group, comains those 
compounTo. Formuia . and pharmaceutica* ac^ptab* sa»s ., such compounds. 
25 assho^above.v^inR'ismeW.isorxrwlorettwl. 

A orefened group of compounds and pharmaceutical* acceptabie sa«s of 
such compounds, o, the AC Group, designated the AD Group. 

as shown above, wherein R 9 is ethyL 

Aprefen^grcupof^^rma^u^rryaccep^esatoof^ecomp^ 
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pharmaceutical* acceptable saKs of the compounds, prodmgs, and geometric and 
optical isomers wherein the salt is a potassium or a sodium salt 

A preferred group of compounds of Formula I, designated the AE Group, 
includes the specific compounds: 
5 N^toro^S-cydoprop^ 

oxamic add, 

N-I/K^opropylsu^ 

oxamic add. 

N ^ MM cydobutyl^thy^rtomoyl)^ydroxy^enoxyl^.5^.methyl- 

10 phenyiy-oxamic acid, 

tH3-<ttorc^3-(cydobut^^ 

phenyO-oxamic acid. 

N-^^yo^xy^ndan^-yioxyya.SKlimethyHihenyq^xarnic aad. 

N-{3,5^chlorc-4-[3-(c*d 



phenyO-oxamicacid. 

N 13,5-dichlo«>^3-cydopen^^ 



add, 



N43.5Kik^ro^3-^^ 
oxamic add, 

NH3,5^ichloro^3^dobutylmethanesulfony^ydroxy^enoxy)-phenylh 
oxamic acid, 

" NH4K3-cydopro P ylmemane S uKonyl^ydroxy-phenoxy)^.5^ l methyi- 
phenytj-oxamic acid, and the prodrugs and geometric and optical isomers thereof, 
and the pharmaceutical acceptable salts of the compounds, prodrugs and .somers. 

A preferred group of the pharmaceutical* acceptable salts of the compounds, 
prodrugs, and geometric and optical isomers of the AE Group, designated the AF 
Group contains those pharmaceutical* acceptable salts of the compounds, 
prodrugs, and geometric and optica, isomers wherein the salt is a potassium or a 
sodium salt 

A preferred group of the compounds, and geometric and optical isomers 
thereof, of the compounds of the AE group, designated the AG Group, contains the 
ethyl esters of those compounds. 
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This invention provides methods of treating a condition selected from obesity, 
hyperiipidemia, thyroid disease, hypothyroidism, diabetes mellitus. atherosclerosis, 
hypertension, coronary heart disease, hypercholesteremia, depression and 
osteoporosis, in a mammal (including a human being) which comprise administering 
5 to said mamma! an effective treating amount of a compound of Formula I, or a 
prodrug thereof, or a geometric or an optical isomer thereof, or a pharmaceutically 
acceptable salt of such compound, such prodrug, or such isomer, as described 
above. 

in another aspect, this invention provides methods of treating a condition 
10 selected from obesity, hyperiipidemia. thyroid disease, hypothyroidism, diabetes 
mellitus, atherosclerosis, hypertension, coronary heart disease, hypercholesteremia, 
depression and osteoporosis, in a mammal (including a human being) which - 
comprise administering to said mammal effective treating amounts of a compound of 
Formula I, or a prodrug thereof, or a geometric or an optical isomer thereof, or a 
15 pharmaceutically acceptable salt of such compound, such prodrug, or such isomer, 
as described above, and an anorectic agent 

In another aspect, mis invention provides methods of treating a condition 
selected from obesity, hyperiipidemia. thyroid disease, hypothyroidism, diabetes 
mellitus. atherosclerosis, hypertension, coronary heart disease, hypercholesteremia, 
20 depression and osteoporosis, in a mammal (including a human being) which 
comprise administering to said mammal effective treating amounts of a compound of 
Formula I. or a prodrug thereof, or a geometric or an optical isomer thereof, or a 
pharmaceutically acceptable salt of such compound, such prodrug, or such isomer, 
as described above, and a lipase inhibitor. 
25 In a preferred aspect, this invention provides methods of treating obesity in 

mammals (including a human being) which comprise administering to said mammal 
an obesity treating effective amount of compound of Formula I. or a prodrug thereof, 
or a geometric or an optical isomer thereof, or a pharmaceutically acceptable salt of 
such compound, prodrug, or isomer, as described above. 
30 In another aspect, this invention provides methods of treating obesity in 

mammals (including a human being) which comprise administering to said mammal 
obesity treating effective amounts of a compound of Formula I. or a prodrug thereof. 
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or ageomeuicor an optica, teomer thereof. « • pnaimaceuUeaUy 

su* compound, ^.c,^, as descHbea above, and an an^ec^nt 

,n anomer aspect, this invention provides methods of treaty obesrfy. m a 
mamma, Ondud^g a human ben*) which compose admHsteHng tosaid n^mma, 
obes*y trea«ng effective amounts of a compound of Fonm-a.. or aprodrug 
, a geometric or an optfcat isomer th^of. o, a pharmaooubcan, acc^te sai. o, 
such compound, such prodrug, or sucn isomer, as described above, and a loase 

"""in another aspect, thb invention provides pharmaoeuUcal compositions 

sensing a oompouno of Formuia .. or a prodrug thereo.. or . 

opeca, isomer thereof, or a pharmaceu«ca»» - «< »* 

plug, or isomer, as described above, and a pharmaceutic* accept vet**. . 

diluent or carrier. ^ 

in another aspect, this invention provides pharmaceubcal compostons 
; comprising, a compound of Permute t. or a prodrug thereof, or a geomeWc or an 
opto, isomer thereof, or a pharmacy accept sait o, such compound 
prodrug, or isomer, as described above, an anoreoUc agent and a pharmaceutKa»y 
acceptable vehicle, diluent or carrier. 

,n another aspect, this invention provides pharmaceutical compos*** 
0 comprising a compound of Formula I. or a prodrug thereof, or a geometric w ®° 
ZZ iler thereof, or a pharmaceua^acce^e sal, o, such compound 
prodrug, or isomer, as d=cribeTabove. a lipase inhibitor and a pharmaceuUcaW 
ac<»ptablevehicle.diluentorcarrier. 

,„ another aspect, this invention provides pharmaceutical compostons for 
25 treating a condWon seiected from obestty. hyperemia, thyroid dTsease 
hypo^yroidism. diabetes meimus. atherosdemsis. hypertension, coronary heart 
^.hypercholesteremia, depress'^ and osteoporosis, in a mammal Ondrfing a 
human behg) comprising a compound of Formute I. or a prodrug • 
geometric or an opto, isomer e«reot. or a DharmaceuScany accepteble salt of such 
30 compound, prodrug, or isomer, as desenbed above, and a pf™*ca«y 
acceptable vehicle, diluent or carrier. 
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, ^aspe^^i^nUoopro^pham.aceuSca.composHioosto 

:rr ;rsrr— ~ - — - - • 

disease. tW-"**-^*^^^ , „ . ^ «_* « a 

^ ^P^. „a^d nl9 « h =-..-3 a ec me «cora„op«ca. te o me r 

1 nye,a^as P e< i «s^n B c n ^esp ta nnaceu^co m pos^«.« 
^ J oL<» in a a human t**) compns^ a compound - 
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,„ another aspec, this inve*n provides tor the treatment of • <— 
seiected torn obesity, hyperemia, thyroid disease, bypothyrcdsm. d,abetes 

depression and osteoporosis v*i* comprtse: a M compound. sard tirst compound 
.r .p^tel or a prodrug tr^f.w a geometric or an opted 
being a compound o( Formula I, or a proo.ua „, 
Llrihereororapharmaceu^accepteMeaait of so* compound, prodrug, or 
dented above, and a , a-eptab* vehide. «rne^ 

2 JL* agent or a «pase inhWor. and a pn*mac*u«ca«, accept veh^. 
, carr^ord.luer^inasecorKiunaA.sagefc^arriaconta.ner. 

.nanoiberpre.erredaspec.^s^^vides^.c.^^.me^a 

FomL .. or a prodrug thereof, or a .eometric or an opto, rsomer 

5 above and a pharmac*i«ca«y acceptabte vehide. earner « dluent. * . M un* 
d^aT^asec^^^ 

second unit dosage form; and a container. 

Unless otherwise provided herein: „. 
•aiKyr means a straight o, branded hydrocarbon chain^,. 
the case may be. .or example, methyl, ethyl. -H-PV. *°P"***. ^ — *• 

Z ^» ^ 
means an « radica, whid, is attad^ to the reminder o, me 

Webond.lndud^asthocasemaybe.torexampte.aceWene; 

■c^bocydic- (carbocyde) means an unsaturated, o, a parbal* or t* 

30 an aryt ,an orga* radfca. derived trom an aromas hydrocarbon by^he remova. 
oneatom.e.g..phenv. fr ombe ra ene.ais oM ud^.forexa m p I e. n aph*y 1 ,. 
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.^^ne- n,eans a saturated. ***•-«• 
' ^J^t t*^^ 

~~~~ '^r-sT.zz.zzsr.z: 

^acauuca, *en«V. for sate may ^ ^ 

rrrr^==^ 
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phosphoric acid, tartaric add. pyrosulfuric add. metaphosphoric add. suocnc aad. 
formic add. phthalic acid, malic add. maleic acid, lactic add. ascorbic add. glycolhc 
add gluconic add. mandelic acid, glutamic acid, aspartic add. fumaric add. pyruvic 
add. phenylacetic acid, pamoic acid, nicotinic add. and the like; suitable 
5 pharmaceutical acceptable salts also indude alkali metal salts (e.g. sodium, 
- potassium salts), alkaline earth metal salts (e.g. magnesium, caldum salts), amine 
salts (e.g. ammonium, alkylammonium, tfialkylammonium, trialkylammonium. 
tetraalkylammonium. diethanolaminium. tri-ethanolaminium and guanidinium salts); 
preferred salts indude salts of organic adds selected from formic, acetic, 
10 trifluoroacefc, propionic, benzoic, dtric. maleic, tartaric, methanesutfonic, 
benzenesulfonic or toluenesulfonic, salts of inorganic adds selected . from 
m hydrochloric hydrobromic. sulfuric or phosphoric, amino adds selected from aspartic . 

2 and glutamic, and salts of sodium and potassium; 

tj a "polymorph" is a substance that occurs in two or more forms; 

ru 1 5 a -prodrug- is a drug precursor which, following administration, releases the 

2 drug in vivo via some chemical or physiological process (e.g.. a prodrug on being 

[ J brought to the physiological P H or through enzyme action is converted to the desired 

B drug form): exemplary prodrugs upon cleavage release the corresponding free acid. 

O and such hydrolyzable ester-forming residues of the compounds of Formula I indude 

^ 20 but are not limited to those having a carboxyl moiety wherein the free hydrogen is 
| replaced by (Chalky!. (C r C 7 )alkanoyloxymethyl. 1-<alkanoy1oxy)ethyl having from 

4 to 9 carbon atoms. 1-methyt-1-(alkanoyloxy>ethyl having from 5 to 10 carbon 
atoms, alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms. Halkoxy- 
carbonyloxy)ethyl having from 4 to 7 carbon atoms. 1-methyt-Halkoxy- 
25 carbonyloxy)ethyl having from 5 to 8 carbon atoms. N-(alkoxycarbonynaminomethyl 
having from 3 to 9 carbon atoms. 1-{N-(alkoxycarDonyl)amino)ethyl having from 4 to 
10 carbon atoms. 3-phthalidyl, 4-crotonqJactonyl. gamma-butyroladon-4-vt, di-N,N- 
(C^alkylamin^CrC^alkyl (such as b-dimethylaminoethyl). carbamoyHC- 
CJalkyl. N.N-di^-CJalkylcarbamoyl^-CjJalkyt and piperidino-, pyrrolidino- or 

30 morphoRnotCz-Ca) 3 ^ 

a TadicaT is a group of atoms that behaves as a single atom in a chemical 
reaction, e.g., an organic radical is a group of atoms which confers characteristic 
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properties on a compound containing it, or which remains unchanged during a series 
of reactions; 

a "solvate" is a molecular or ionic complex of molecules or ions of a solvent 
with those of a solute; a "solvate" wherein the solvent is water, forms "hydrates" or 
5 hydrated ions; 

"spirocydoalkyT means cycloalkyl having a spiro union (the union formed by a 
single atom which is the only common member of the rings); and 

"treating." treat" or "treatment" includes, inter affa. preventative (e.g.. 
prophylactic), palliative and curative treatment 
10 H FT All F.D DF RHRIPTION OF THE INVENTION 

Unless otherwise noted, throughout this document °C is degrees Centigrade, 
% is percent. Calc. is calculated data, cm is centimeter, DEE is diethyl ether. DME is 
dimethyl ether. DMF Is tfimethylformamide, DMSO is dimethylsulfoxide. DTT is 
dithiothreitol, EtOAc is ethyl acetate, EtOH is ethanol, Found is found data, g is gram 
15 or grams, h is hour or hours, kg is kilogram or kilograms. KOH is potassium 
hydroxide. L is liter or liters, M is molar (concentration), MeOH is methanol, mg is 
milligram or milligrams, min is minute or minutes, mt is milliliter or milliliters, mm is 
miflimole or millimoles. mM is millimolar (concentration). MS is mass spectrum, N is 
normal (concentration). NaOH is sodium hydroxide. nM is nanomolar (concentration). 
20 NMR is proton nuclear magentic resonance spectrum, psi is pounds per square inch, 
RT is room temperature, TEA is triethylamine, TFA is trifluoroacetic acid. THF is 
tetrahydrofuran, is microgram or micrograms, and ju. is microliter or microliters. 

As disclosed herein, a compound within the scope of Formula 1 shall at all 
times be understood to include all active forms of such compounds, including, for 
25 example, the free form thereof, e.g., the free add or base form and also, all prodrugs, 
polymorphs, hydrates, solvates, stereoisomers, e.g.. diastereomers and enantiomers, 
and the like, and all pharmaceutically acceptable salts as described above. It will also 
be appreciated that suitable active metabolites of compounds within the scope of 
Formula I, in any suitable form, are also included herein. 
30 More specifically, certain compounds suitable for use in the present invention 

such as, for example, certain compounds of Formula I may have asymmetric centers 
and therefore exist in different enantiomeric forms. All suitable optical Isomers and 
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stereoisomers of such compounds, and mixtures thereof, are considered to be within 
the scope of the invention. With respect to such compounds, the present invention 
includes the use of a racemate. a single enantiomeric form, a single diastereomeric 
form, or mixtures thereof, as suitable. Moreover, such compounds may also exist as 
5 tautomers. Accordingly, the present invention relates to the use of all such suitabte - 
tautomers and mixtures thereof. 

In addition, those skilled in the art will easily recognize that physiologically 
active compounds which have accessible hydroxy groups are frequently administered 
in the form of pharmaceutical^ acceptable esters. The compounds of this invention 
10 can be administered as esters, formed on the hydroxy groups. While the mechanism 
has not yet been investigated and not wishing to be bound by theory, it is believed 
that such esters are metabolically cleaved in the body, and that the actual drug is the . 
hydroxy compound itself. It is possible, as has long been known in pharmaceutical 
chemistry, to adjust the rate or duration of action of the compound by suitabte choices 
15 of ester groups. 

Those skilled in the art will understand from this disclosure how to prepare the 
compounds of the present invention using any suitable known method. Moreover, 
the reaction SCHEMES of the present description illustrate the preparation of the 
compounds of the present invention and. unless otherwise indicated. R 1 . R 2 . R\ R 4 . 
20 R 6 . R 7 . R 9 . R 10 , X and Y in the reaction SCHEMES are as described above. Q of 
compound 14 of SCHEME A is preferably sodium or potassium, X 1 of SCHEMES D. I 
and L is preferably halide or sulfonate. T of SCHEMES K and L is as described 
below. In addition, the Examples provided herein further illustrate the preparation of 
the compounds of the present invention. ? 
25 The subject invention also includes isotopically-labelted compounds, which 

are identical to those recited in Formula I. but for the fact that one or more atoms are 
replaced by an atom having an atomic mass or mass number different from the 
atomic mass or mass number usually found in nature. Examples of isotopes that can 
be Incorporated into compounds of the invention include isotopes of hydrogen. 
30 carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as *H. 3 H. 13 C. 
1 *C 15 N 18 0, "O, 31 P. "P. M S, 18 F, and X C\, respectively. Compounds of the 
present invention, prodrugs thereof, and pharmaceutically acceptable salts of said 



10 



20 



compounds or of said prodrugs which contain the aforementioned isotopes and/or . 
other isotopes of other atoms are within the scope of this invention. Certain 
isotopically-labelled compounds of the present invention, for example those into 
which radioactive isotopes such as 3 H and M C are incorporated, are useful in drug 
and/or substrate tissue distribution assays: Tritiated. i.e.. 3 H. and carbon-14. i.e.. C, 
isotopes are particularly preferred for their ease of preparation and delegability. 
Further substitution with heavier isotopes such as deuterium, i.e., 2 H, can afford 
certain therapeutic advantages resulting from greater metabolic stability, for example 
increased in vivo half-life or reduced dosage requirements and. hence, may be 
preferred in some circumstances. Isotopicalry-labeHed compounds of Formula I of 
this invention and prodrugs thereof can generally be prepared by carrying out the 
procedures disclosed in the SCHEME and/or in the EXAMPLES below," by 
substituting a readily available isotopically-labeUed reagent for a norHsotopically 

labelled reagent 

Theltarting materia* for ea* synthetic SCHEME and EXAMPLE provided 

by this description are either commercially available or can be prepared according to 
methods known to those skilled in the art such as described, for example, in the 
aforementioned U.S. Patent Nos. 5.401.772; 5.569,674; and 5.654.468. and 
European Patent Specification published as EP 580.550. 

The compounds of the present invention can be prepared from a common 
intermediate 1 as described below 



R 6 

-W-<!>-N0 2 



R 5 3Hz R 3 3 

R 4 R 



1 



which itself may be synthesized according to any suitable method known in the art 
More specifically, those skilled in the art win understand based upon the present 
disclosure how to prepare the common intermediate 1 wherein W is oxygen. (SC^,. 
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CH 2 or NR 9 «here d and a. as desrfbed above. U is parUcuiar* preferred that 

^ "Texan* -moo inten-diate 1 -* W is oxysen fl W> - be 
prepared by either 

5 (a) „ 



R 2 

HO-^-NOz + 



2 

3 1(a) 

Jtiuoroborate 3 at about RT in a suitable organic solvent ^ 

^oromethane. DMF or DMSO. in the •»-«•-• ^ 

cataiys, su* as. for exam*, copper bronze and ^T,^^ 
exanU TEA, potassium+butoxide or sodium hydnde y. Med. Cnem. 38. 695-T07 

(1995)); 
<b> 

R 2 R° 

^VW" heat R ^ R3 * 

cupur* 4 a ^ioniuobenzene 4 su* as. .or exampie. a * 
^olbenzene or a * a pbeno. (or a th,cphenoi, 5 * a 

Ibte eievated temperas greater than about 1 2 0°C> in .he JP~- • 
, suitabte base such as. .or exampie. potassiun, carbonate or potass^oxxte. 
a poia, soivenl such as. tor exampte. DMSO or K^eth/pyrroMone; or 
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(c) 



4, ^^ B ^ OH ^ +H °~iP~ N 2 base r5 ££V ^ 
R 4 R 2 1(a) 

2940 (1998)). 4 of a compound of Formula I 

and R «s located at the 2" P°* cruPMES K and L, also provided 

te trahydronap*tha^^ . 
* by the present description hereinbelow. ^ 

r 6 is located at the 4' positon and R and k 

fMeO-). In SCHEMES E. nan ., ^ fe MeO and 



6* 
P 

ru 

k fl hereinbelow. 

PJ 

R 15 and R 3 «s located 

C 



claims. 



SCHEME A 
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SCHEME A - CONT1NUE0 



R 6 R z 

S0 2 NR 9 R 10 R 1 
8 

[BBr 3 

HO-^TO-||>-N0 2 

S0 2 NR 9 R 10 R 1 
9 

I reduction 

R 6 R 2 
H04^- r3 0-J|>-NH 2 

S0 2 NR 9 R 10 R 1 
10 

|(C0 2 Et) 2 

lor CICOC0 2 Et 

g R 6 ' R 2 

O -0-NCOC0 2 Et 

S0 2 NR 9 R 10 R 1 
11 



SCHEME A - CONTINUED 



R 5 f 

HO_ Or ° NCOC0 2 Et 

11 

NaOH 

HOHQ^O -^-NCOCO z H 
S0 2 NR 9 R 10 r1 
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SCHEME A - CONTINUED 
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SCHEMEB 



5 . R6 sf 

HO iV R 3°"^ NH2 

S0 2 NR 9 R 10 R 1 



10 

l aldehyde/ketone, base 
|NaBH 4 



R R 6 

S0 2 NR 9 R 10 R 1 
15 



(C0 2 Et) 2 

r2 R 7 

H °-^r? "^"^ coc ° 2Et 

S0 2 NR 9 R 10 R 1 
16 
JNaOH 

* 6 * R 7 

HO -Or f -O-^ C0C °2 H 

S0 2 NF^R 10 R 1 
17 
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SCHEME C 
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SCHEMEC- CONTINUED 
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SCHEME F - CONTINUED 
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SCHEME H 



m 
p 

ry 

m 
m 

e 
o 



MeO 



MeO 




S0 3 H 



OS 2 R 

d Y\ 42 

|l.BBr 3 .2.H 2 .3.CICOCOEt 

X 



0 _-0-NHCOC0 2 Et 




H0 ^^0-<^-NHCOC0 2 H 




1 

X 
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SCHEMEJ 
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R 6 

s O-^-OH + CI-<^-N0 2 
56 57 



potassium t-butoxide, DMSO 
60-80°C 



(or) 

potassium carbonate, 
methylethyiketone, reflux 



• R6 bT 



58 

1. BBr 3 . dichloromethane, (f C to RT 

2. H 2 , Pd/C 

H0 _^_ 0 _(^_ N H 2 
59 

1 diethyl oxalate, heat or 
chloroethyloxalate 

R" R 2 

S I 5 I 

HO-^- O -£j}-NHCOC0 2 Et 
T 60 R1 
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SCHEME K - CONTINUED 





SCHEME L 




SCHEME M 



67 68 



K 2 C0 3 

N-methylpyrrolidone 
R 2 



69 



1-H 2 . 

2. CICOC0 2 Et.THF 

3. KOH. MeOH-H 2 0 



x , , NCC0 2 Et 
70 R 1 ° 
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By SC HEMA A: 

The nitro intermediate A can be converted to the 3'-sulfonamide 7 or 8 by 
reaction of a 3'-chlorosulfonylated intermediate of A and a primary or secondary 
amine in a suitable solvent such as, for example, dichloromethane. THF, MeOH, 
EtOH or acetonitrile, in the presence of a suitable base such as, for example, TEA or 
diisopropylethylamine. Chlorosulfonylation of A can be performed by stirring a 
solution of A in a neat chlorosulfonic acid at from about 0°C to about 25°C. 

The sulfonamide 7 can be converted to the sulfonamide 8 by alkylation. A 
preferred alkylation method uses a suitable alkylated agent such as, for example, an 
alkyl halide, in the presence of a suitable base such as. for example, potassium 
carbonate, sodium hydride, potassium t-butoxide, NaOH or KOH, in a suitable 
organic solvent such as, for example, acetone, THF, DMSO, 2-propanol or an 
aqueous MeOH solution. 

Demethylation of 8 to the phenol 9 can be accomplished by reaction of 8 with 
a suitable boron trihafide such as, for example, boron tribromide or boron trichloride, 
in a suitable organic solvent such as, for example, dichloromethane or chloroform. 

Nitro reduction of 9 to the aniline 10 can be effected using methods well 
known in the art such as, for example, hydrogenation or reduction with zinc dust or tin 
(II) chloride. 

The aniline 10 can be converted to the oxamate 11 by reaction of 10 with 
diethyl oxalate at about 120°C for from about 5 to about 24 h, or with ethyl oxalyl 
chloride at about RT in a suitable anhydrous aprotic solvent such as. for example, 
DEE, dichloromethane, chloroform or THF. 

The oxamate 11 may be converted to the oxamic acid 12 and the oxarnkJe 13 
using conventional methods well known in the relevant art For example, the ester 11 
may be hydrolyzed to the acid 12 using suitable aqueous alkaBdes such as, for 
example, alkali metal carbonates or hydroxides in an aqueous MeOH solution. The 
oxamide 13 can be synthesized by reacting the ester 11 with an amine in a suitable 
solvent such as, for example, dichloromethane. chloroform, THF or MeOH. 

The acid 12 can be converted to salts 14 such as. for example, metal or 
ammonium salts by treatment of 12 with an equivalent amount of the corresponding 
base such as, for example, alkali or ammonium hydroxides, or by exchange with 
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Bi ^ ma . anHne 10 can be — to - — » ^ 
accon^to methodsv-e^owninthe -*»——* , ^"--T 
tie su* as. for exampie. by reduce * "•*«* **T 

method empioys an aHehyde, or a Ketone, and * redudr* aoent „ a surta^ 

^ferred redo** asents are sodium cyanobo^ »~ 
botohydnde ar* «M. borohydride. Preferred ooan. solvents are EtOH and 

1 MeOH T l ,e resrftan, an«ne 15 can be convened to the oxamate 16 and then, N, 
acid 17 b». e.g.. methods anatogous to those that have been previous., descbed h 
SCHEME A discussed above. 

„- B * S ^o i n,ermedia te Acanbe.^^^ 

A preferred .oration method can be aceorapiished by readfcn o, At* 
^methytenetet^ne at about 65*C in a su«3«e sctven, such as. to, exampto. 



TFA. 



^ al deh,de 18 can be orfdrzed to the carhop aod 10 by meth«is w» 
^ ,„ the art. e. 9 .. .ones export. Purred 
o*da«on and those emptoy*, sodium hypoch,or*e. Reason of the « 
,* .ones reagent ,*ro* add,a q ueo*s sutfcrfc ac*) in acetone affords the 
carboxyfic acid 19. 

-r^e r*e coining carboxyBc acid compound 19 can be converted * •» 

\he oxamate 20 can be converted to 1. *«— • derwatte* 

or anhydride (syrr.teWca! or rrfxed) of 20 rth an amine in a surtobie dned apu*c 
5 s otl su* s for exempts, dichiorcmemane. W. OME or DEE, in the presence 

r^thods. Another method uBfces the reason of 2. and the reo.uisHe amine „ an 
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u . th «nv of the standard carbodwnide coupSng reagents such as, for 

^ees,er2,c=n b eh»d ro ^d tet heoxa m .c a c i d2 2b ,.e. g .. tt «procad ure 
analogous to that described in SCHEME A discussed above. 
Bi ^^ e23 can b = P ^n a d l)y ^c < =„a«c hl c rt dec. B ^ 

l^ple, di*,orome*ane. THF. DME. DEE in the presence o. a base such as. for 
» example. TEA. DMAP or pyridine. 

The - 23 can be aikyfcted to the amide 24 by reac*,n * ~— 

loxamide anion of 23 can be generated in OMF with a suitable base such as, for 
eZ*, sodum hydride or potassium hydride. The aHcyWon of 23 can atso b. 
5 pT^bvpbase^nsferca.aVs^soive.or^asu^^^ 
Z for example. DMF or DMSO. The phase transfer reason uses 
.e^butyiammonH™ Uomide CTBAB-, as «he phase uansfer agent and potass.™ 
carbonate.KOHorNaOHasthebase. „*,.„*, 
The amide 24 can be converted to the corresponding compound 21. e.g.. n 
20 three steps b, procedures anafcgous to those described I. SCHEME A dossed 
above. 

EtSCU ^pound B can be converted to the oxamate 26. e. 9 .. in three steps by 
procedures analogous to those described in SCHEME A provided herrinabove.^ 
25 rormyMon^Scanbeaccc^^^ 

to that described in SCHEME C provided hereinabove. 

the aldehyde 26 can be converted to the. e.g.. methylene, denvabve 27 by 
.nethods known 'm the art A prefeoed m*hod uffli.es redurive amination For 
example, ft. reduce — can be accented by reacton of the 
30 aldehyde 26 wW, an amine and a reducing agent in a su*abie soiven. and is best 
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Mdlum canobcro^e. sodiu. tHacstoxybo^ - «*» ^* W6 - 
;rer 0 .3„,cso,ve nte ^ E .OH.MeOHa^,^c ro ^. 

STJri^-i >aae - as. . N-H - KOH. > a„ 

^ueous MeOH sotuSon at about SO«C peaces the oxamtc aad 33. 

25 addAlbpreparedbyalkalinehyclrolyalsafestcr^. 

Previa, . *■* .*» «. D— — - « ***** 
T^e oxamate 43 may be hydrolysed to the oxam,c aad 44 usuvg 



example, NaOH or KOH. 
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base such * » exam*, sodium bicarbonate or NaOH. MM ot 

ST « The nKro compound * can * convex ,0 the oxamate «T « 

suttone Hvdrolvsis of the oxamate 47 

demethylation, hydrogenation and oxamate formats Hydrolys* 

under basic conditions provides the oxamic acid 48. 

a naprofcsoNer*e. 9 ..THFortoUene.providestt>eetherS2. 

Remove, otthe -ear protect group preset S* under 
such as .or exampfc. su«unc or minera. add in ar> afcohoBc M e. 9 .. MeOH or 

2S L^IH P.Mro.en^a^anc.sp^^e^^ 
groUP present * S3 by re,ux,nn in ace* add * a powder* **. *«- 
iron provides me amine 54. Conversion to the oxamate 55 and the associated 
oxanl adds and oxamides is accompfched u^ng procedures anaiogous to those 
detailed in- SCHEME A. 

th ose deschbed above in accordance v*h we» known methods • the art Those 
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skilled in the art would understand from the present disclosure and. in particular, from 
SCHEME A. how to convert compound 62 to the oxamate derivatives detailed m 
SCHEME K. T completes, as discussed above where R 3 and R 4 are taken together, 
a carbocydic ring A of the formula -<pH*r or a heterocyclic ring A selected from the 
group consisting of -CHOW and KCH^CHCH^- wherein b. Q. C j and k are as 
described above, and wherein said carbocydic ring A and said heterocyclic ring A are 

each independent* optionally substituted with one or more substHuents (e.g.. R . 

r 22 ) independently selected from C„ alkyl. halide or oxo. as also described above. 

Ry SCHEME L: 

Exhaustive treatment of 63 with a strong base such as. for example. Irtruum 
hexamemyldisifeane, lithium diisooropylamide or potassium t-butoxide and a suitable 
alkyl halide in an aproUc solvent, e.g.. THF. affords the bis-alkylated intermediate 65. 
This process Is carried out in a stepwise manner where R 21 and R 22 are different, and 
in a single reaction flask where R 21 and R 22 are the same. 
5 One of the methyl ethers present in 65 can be selectively deprotected by 

utilizing boron trichloride or aluminum chloride in an aprotic solvent, e.g.. 
dichloromethane or toluene. 

Reduction of the ketone functionality present in 66 can be accomplished by 
treatment with a hydrosilane. preferably, triethylsilane. in the presence of an add. 
>0 e g methanesulfonic add or TFA. with or without a solvent present Solvents can be 
either orotic or aprotic. with dichloromethane being preferred. Those skilled in the art 
will understand from the present disdosure how to convert the resultant reduced 
compounds to target oxamate derivatives. 
T is as described for SCHEME K. 

25 RY SCHEME M: - 

The indole 69 can be prepared by coupling the commerdally available 6- 
hydroxy indole 67 with the 4nodonitrobenzene 68 at about 125°C in the presence of 
potassium carbonate for about 3 h. The nitro compound 69 is converted to the 
target compound 70 via hydrogenation and oxamate formation. 
30 In the preparation of the compounds of Formula I it is noted that, as would be 

appredated by those skilled in the art, some of the methods useful for the preparaton 
of such compounds, e.g.. as exemplified by SCHEMES J and L discussed above. 
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10 



ma, reouire proton o, a parscular «unc*on«y. <o P-eni *^ * 
J, fluona*, in -0.0ns a, other ^ vrfhin me mo^le - 
Weg nty c. such UM. The need .or. and type ot such rxoteCon « ea« 
deLLd by one s«ed >n the art. and Ml vary decking ~ 

eg TW Greene. Er.se.fceJSn^^ 

C *. SuHabie protect groups to an, pa**** functional*, wot*, include 
whicf, are no, substantia^ chemicaUy reaCive under me reac«on cendtoons 
oes**ed and v*ich can he removed v*hout substanf* chemically altering other 

compoundofFonnu,a.«sel,. The peering group can be removed as so des,red tn 

any given preparation method. eg., in a subsequent step. 

sre^^F^.compoundso.^^-addicandmey.orma 

satt^h a pharmaceuBcatry accept calicn. So™ o. the Formula I compour^o, 
« this invention are basic and they torn, a sa« * a pharmaceutic acceptab* 
anion. Ail such sans are v*nin me scope o. and me, can he prepaid 

byconventtma. methods such as combining me acidic and basic en„«es, usua^tn a 

as appropriate. The saits are recovered either by ««n*on. by pre<**a.»n ™«h a non- 
20 sowen, followed by Men by evaporation o, me sotvent. or. in the case of ao^eous 
sdutions. by iyoph^tion. as appreciate. The compounds can be ot^ned* 
Celine form by dissoiuUon in an app^afe solvent such as ethanoi. hexanes 
or water/ethanol mixtures. 

Preferred anorectic agerts in the composite*, methods and Kftof .tt. 
25 invenuon Mud. phenylpropanolamine, ephednne. pseudoephednne. pnentemrfne a 
neuropeptide Y antagonist a ******* agonist a monoamine 
inhibitor, a sympathicmimetic agent, a serotonergic agent a dopamine ago™sta 
melanocvte-stimuMng hormone receptor agonls, or mimeUc a cannabtnotd receptor 
antagonist a melanocyte-stimulating hormone analog, a melanin concentrate 
30 hormone antagonist, me OB protein, a leptin analog, a galanin antagonist and an 
orexin receptor antagonist 

A preferred monoamine reuptake inhibitor is sibutramine. 
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Preferred serotonergic agents indude dexfen.U,ramine and fenfluramine. 
A preferred dopamine agonist is bromocriptine. 
ApreferredBpaseirhibMoristetrahydronpstatin. 

slbte anon** age* .or the compel. — * - 1 » - *» 
invert can be prepared us»g methods Known to those s««ed » 
example, phentermine can be prepared as described in U.S. Paler* No 2.408.3^ 

Promote can be prepared as descnbed in U.S. Patent Nos. 3.752.814 and 

3 - K2, Z^e Upase «*ors can be prepared using methods Known tc^se 
s*d m »e ar, ,oc exampie. tetranydronpsUtin V"*"™***™^ 

5 and6 -Tli— o, a compound, prodrug, isomer or 

aecepUbie saK o. me present inversion and an anoretfc agent or a lipase . 

as case ma, be. accor** to this invention can be seouentai ,n tme or 

20 adm^stration. a compound, a prodrug, an isomer or a phamtace y accept^e 

may be can be administered in any order. ,n addto. .or sequent admos^on 
TcTmpound. p~*ug. isomer or pharmacy accept — ^ 
invent and the anoretfc agent ,or me «pase inhibitor as urease 
25 admin^anyorder. it is 8 enera»» preferred that su* adminKtraton be £U» 
,s even more preyed tha, the admiration be ora, and simuifcneous J-« 
f0 , example, « me sublet being treated is unatte to swaUow. or era 
otherwise impaired or undesirabte. ^ « — * •*»*-» - '» 
appropriate. Vmere the adminis^ is w« *• * d ^^ J*" 
30 IpLnd. prodrug, *omer or pharmaceufca,, accept ss* of ^ re- 
invention and an anorectic agent o, a «pase Inhibitor, as the case may be. can be by 
the same method or by different methods. 
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subject to the Judgment o. the attending physician or vetennanan. As would be 

sa* e. 8 .. When* the sat. forrrfng more* of whi* has an eppreoabte moieato 
weight genera, range of e«ec»ve adm^on rates of me expound* 

0 001 mg*g body weigh, to about 100 mgfcg bod, weigh, o, the *** pe, da*A 
, pretend range o. effecUve MM. rates of the compounds, 

Lpharmaceut^acceptab^sa.sot^^^a^^^^ 

weight to about SO rr^ body weight of the s^eot P=r dayJM-e «ma» be 
p^a, to adminis,er me da* dose ot a confound, prodrug. « 
Xrmaceu.ica.ry accept s*K o. .his invention, in portions, a. vanous hours 0. me 
5 day, in an, given case, .he amou* o, expound, prodrug, isomer « 
^armaceuBca* accept saH admired w» depend on su* facto* as me 
of compound, prodrug, isomer or pharmaceuKa* acceptor* sa»rf 
mis inventt*. me formula** used and .he route of adn«sbabc<, (e.g.. oraliy. 
transdermal^, parenterally or topically). 

Dosages o, me compounds, prodrugs, isomers and pharmaceuboair, 
accepts sat* of me present invenbon can be administered ,0 humans by any 
.uHabieroutcwimoraiadm^onbeingprefe^bie. Indnrfdual «ab,e«s or caches 
shouid generaiiy con,ain to m about 0.1 mg to about 100 mg of compound, pmdru* 
isomer or p^rmaceuUcaO, acceptaHe sal, of Ms inventor, m a sutebie 
25 ^am,aceu1ica«y a^bie vehide. d*en, or canler. Dosages **<«™™ 

singie dose as required. For inbanas*. or irmaier adminisbata, me dosage. 
generaityfcrmuiatedasfromaboutaO., % ,0 abc^ a 1 * <w/v> s**n. .npracbee 
me physician wi» determine me acttral dosage whi* w» be mos, suable for an 

OT M *y p **-i-«r**»'*"-"^"* ,,,,W, | 

patient The above dosages are exemplary of me average case M mere ca^of 
course be indrviduai instances where higher or iowe, dosage ranges are mented. 
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and all such dosages of compounds, prodrugs, isomers and pharmaceubcally 
acceptable salts of this invention, are within the scope of the present invent™. 

Any suitable dosage of an anorectic agent can be used in aspects of the 
present invention comprising such agents. The dosage of the anorectic agent * 
generally In the range of from about 0.01 to about 50 mg/kg body wefcht of the 
subject per day. preferably from about 0.1 to about 10 mg/kg body weight of the 
subject per day. administered singly or as a drvided dose. For example, where the 
anorectic agent is phentermine. the dosage of phentermine is from about 0.01 to 50 
mg/kg body weight of the subject per day. preferably from about 0.1 to about 1 mg/kg 
, body weight of the subject per day. In addition, where the anorectic agent «- 
sibutramine. the dosage range is from about 0.01 to about 50 mg/kg body weight of 
the subject per day. preferably from about 0.1 to about 1 mg/kg body weight of the 
subject per day. where the anorectic agent is dexfenfluramine or fenfluratmne. the 
dosage range is ^mabout O.oVto about 50mg/kg tody weight of the subject per 
5 " day Veferablyfrom about 0.1 to about 1 mg/kg body weight of the subject per day; 
and where the anorectic agent is bromocriptine, the dosage range is from about 0.01 
to about 10 mg/kg body weight of the subject per day. preferably from about 0.1 to 
about 10 mg/kg body weight of the subject per day. In practice, the physiaan wiU 
determine the actual dosage of anorectic agent which will be most suitable for an 
20 individual patient and it will vary with. e.g.. age. weight and response of the particular 
patient The above dosages of anorectic agents are exemplary but there can, of 
course, be individual instances where higher or lower dosage ranges of such 
anorectic agents are merited, and ail such dosages are within the scope of the 
present invention. " 
25 Any suitable dosage of a lipase inhibitor can be used in aspects of the present 

invention comprising such inhibitors. The dosage of the lipase inhibitor is generally in 
the range of from about 0.01 to about 50 mg/kg body weight of the subject per day. 
preferably from about 0.05 to about 10 mg/kg body weight of the subject per day. 
administered singly or as a divided dose. For example, where the lipase inhibitor Is 
30 tetrahydrolipstatin. the dosage of tetrahydrolipstatin is preferably from about 0.05 to 2 
mg/kg body weight of the subject per day. In practice, the physician will determ,ne 
the actual dosage of lipase inhibitor which will be most suitable for an indhndual 
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patient and it will vary with, e.g., age, weight and response of the particular patient 
The above dosages of lipase inhibitors are exemplary but there can, of course, be 
individual instances where higher or tower dosage ranges of such Dpase inhibitors are 
merited, and all such dosages are within the scope of the present invention. 

Any suitable route of administration may be used in the present invention. It 
is usually preferred to administer the compounds, prodrugs, isomers and 
pharmaceutically acceptable salts of this invention orally for reasons of convenience; 
however, they may be administered, for example, percutaneously. or as suppositories 
for absorption by the rectum, as desired in a given instance. As described above, the 
administration may be carried out in single or multiple doses, as appropriate. 

The compounds, prodrugs, isomers and pharmaceutically acceptable salts of 
this invention may be administered alone, and are preferably administered as 
pharmaceutical compositions comprising a pharmaceutically acceptable vehicle, 
carrier or diluent The pharmaceutical compositions of the invention will comprise a 
suitable amount of a compound, prodrug, isomer or pharmaceutically acceptable salt 
of this invention, i.e.. an amount sufficient to provide the desired dosage. 

The compounds, prodrugs, isomers and pharmaceutically acceptable salts of 
this invention can be administered in a wide variety of different dosage forms. Le.. 
they may be combined with various pharmaceutically acceptable inert carriers in any 
suitable form. Such carriers include solid diluents or fillers, sterile aqueous media 
and various non-toxic organic solvents. The pharmaceutical compositions can be 
formulated to contain a daily dose, or a convenient fraction of a daily dose, in a 
dosage unit which may be a single tablet or a capsule or a convenient volume of a 
liquid. 

All of the usual types of pharmaceutical compositions may be used in the 
present invention, including tablets, lozenges, hard candies, chewable tablets, 
granules, powders, sprays, capsules, pills, microcapsules, solutions, parenteral 
solutions, troches, injections (e.g.. intravenous, intraperitoneal, intramuscular or 
subcutaneous), suppositories, elixirs, syrups and suspensions. 

For parenteral administration, the compounds, prodrugs, isomers and 
pharmaceutically acceptable salts of this invention may be used as solutions in 
sesame or peanut oil. or as aqueous solutions (e.g.. aqueous propyleneglycol), as 
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the case may be, and they are best used in the form of a sterile aqueous solution 
which may contain other substances; for example, enough salts or glucose to make 
the solution isotonic, the pH of the solution being suitably adjusted and buffered, 
where necessary, and surfactants such as, for example, hydroxypropylcellutose. 
5 Such oily solutions are suitable for intra-articular, intramuscular and subcutaneous 
Injection purposes. Such aqueous solutions are suitable for intravenous injection 
purposes. 

The compounds, prodrugs, isomers and pharmaceutical^ acceptable salts of 
this invention may also be administered topically and this may be done by way of, 
10 e.g.. creams, jellies, salves, lotions, gels, pastes, ointments, and the like, in 
accordance with standard pharmaceutical practice. The compounds, prodrugs, 
isomers and pharmaceuticalry acceptable salts of this invention of the present 
invention may also be administered transdermal^ (e.g., through the use of a patch). 
Any suitable formulation for transdermal application comprising a compound 
15 of the present invention may be employed and such formulations would generally 
also contain a suitable transdermal carrier, e.g., an absorbable pharmacologically 
acceptable solvent to promote and assist passage of the compounds through the 
subject's skin. For example, suitable transdermal devices may comprise the form of 
a bandage having a backing member and a reservoir containing the subject 
20 compound. Such bandage-type transdermal devices may further include suitable 
carriers, rate-controlling barriers, and means for securing the transdermal device to 
the subject's skin. 

As will be described in detail hereinbelow, the pharmaceutical compositions 
can be prepared by methods commonly employed using conventional, organic or 

25 Inorganic additives, such as an excipient (e.g., sucrose, starch, mann'rtol, sorbitol, 
lactose, glucose, cellulose, talc, calcium phosphate or calcium carbonate), a binder 
(e.g., cellulose, methylcellulose, hydroxymethylcellulose, polypropylpyrrolidone, 
polyvinylpyrrolidone, gelatin, gum arabic. polyethyleneglycol. sucrose or starch), a 
disintegrator (e.g., starch, carboxymethylcellulose, hydroxypropylstarch, low 

30 substituted hydroxypropylcellulose, sodium bicarbonate, calcium phosphate, or 
calcium citrate), a lubricant (e.g., magnesium stearate, light anhydrous silicic acid, 
talc or sodium lauryt sulfate), a flavoring agent (e.g., citric acid, menthol, glycine or 



-58- 



orange powder), a preservative (e.g., sodium benzoate. sodium bisulfite, 
methylparaben or propylparaben), a stabilizer (e.g., citric acid, sodium citrate or 
acetic acid), a suspending agent (e.g.. methytceButose. polyvinylpyrrolidone, or 
aluminum stearate). a dispersing agent (e.g. ( hydroxypropylmethyloelkjlose), a diluent 
5 <e.g.. water), a coloring agent an emulsifying agent, and a base wax (e.g.. cocoa 
butter, white petrolatum or polyethylene glycol). 

Any of the compounds, prodrugs, isomers or pharmaceuticaily acceptable 
salts of this invention may be readily formulated as tablets, capsules, and the like. It 
is preferable to prepare solutions from water-soluble salts, such as the hydrochloride 
10 salt , 

In general, all of the pharmaceutical compositions are prepared according to 
methods usual in pharmaceutical chemistry. 

Capsules can be prepared by mixing a compound, prodrug, isomer or 
pharmaceutical^ acceptable salt of the invention with a suitable diluent and filling the 
15 proper amount of the mixture in capsules. The usual diluents include inert powdered 
substances such as starch of many different lands, powdered cellulose, especially 
crystalline and microcrystalline cellulose, sugars such as fructose, mannitol and 
sucrose, grain flours and similar edible powders. 

Tablets can be prepared by direct compression, by wet granulation, or by dry 
20 granulation. Their formulations usually incorporate diluents, binders, lubricants and 
disintegrators as well as a compound, prodrug, isomer or pharmaceutical^ 
acceptable salt of this invention. Common diluents include, for example, various 
types of starch, lactose, mannitol, kaolin, calcium phosphate or sulfate, inorganic 
salts such as sodium chloride and powdered sugar. Powdered cellulose derivatives 
25 may also be used. Common tablet binders include substances such as 'starch, 
gelatin and sugars such as lactose, fructose, glucose and the like. Natural and 
synthetic gums are also convenient, including acacia, alginates, methylcellulose, 
polyvinylpyrroiidine and the like. Polyethylene glycol, ethylceflulose and waxes can 
also serve as binders. 

30 A lubricant is generally necessary in a tablet formulation to prevent the tablet 

and punches from sticking in the die. The lubricant is chosen from such slippery 
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sofids as talc, magnesium and calcium stearate. stearic add and hydrogenated 
vegetable oils. 

Tablet disintegrators Indude substances which swefl when wetted to break up 
the tablet and release a compound, prodrug, isomer or pharmaceuticaBy acceptable 
salt of this invention. They include starches, clays, celluloses, algins and gums. More 
particularly, com and potato starches, methylceDulose. agar, bentonite. wood 
cellulose, powdered natural sponge, cation-exchange resins. aJgintcacki. guar gum. 
citrus pulp and carboxymethylcellulose. for example, may be used as weB as sodium 
lauryl sulfate. 

Tablets are often coated with sugar as a flavor and sealant, or with film- 
forming protecting agents to modify the dissolution properties of the tabtet-_The 
compounds, prodrugs, isomers and pharmaceutical acceptable salts of this 
invention may also be formulated as chewable tablets, by using large amounts of 
pleasant-tasting substances such as mannitol in the formulation, as fe now well- 
established In the art 

Where it Is desired to administer a compound, prodrug, isomer or 
pharmaceuticaKy acceptable salt of this invention as a suppository, any suitable base 
can be used. Cocoa butter is a traditional suppository base, which may be modified 
by the addition of waxes to raise its melting point Water-misdbte suppository bases 
> comprising, particularly, polyethylene glycols of various molecular weights are in wide 
use. 

As discussed above, the effect of a compound, prodrug, isomer or 
pharmaceutically acceptable salt of this invention may be delayed or prolonged by 
proper formulation. For example, a slowly soluble pellet of a compound, prodrug. 

5 isomer or pharmaceutically acceptable salt of this invention may.be prepared and 
incorporated tn a tablet or capsule. The technique may be Improved by making 
pellets of several different dissolution rates and filling capsules with a mixture of the 
pellets. Tablets or capsules may be coated with a film which resists dissolution for a 
predictable period of time. The parenteral preparations may also be made long-acting 

10 by dissolving or suspending a compound, prodrug. Isomer or pharmaceutically 
acceptable salt of this invention, as the case may be, in oily or emulsified vehicles 
which allow It to disperse only slowly in the serum. 



The compounds, prodiugs, isomers and pharmaceutical acceptable satteof 
H. invention ma, aiso be administered to a mammal o*er • 
^ofadnWsUationar^dosage^ • 
depend, .or exampte. on the arOma, species and the dfcease " 
5 ZL. The compounds, r~. iscrr^ and ph-n-eu*-* 

o, Ms invention may be administered to animals * any suitable manner, e.g.. on*, 
parenterall, or transdennaliy. in any suitable form such as. for example, a capsule, 
bolus tablet, oellet, e.g., prepared by admixing a compound, prodrug, isomer or 
pharmaceutical* acceptable salt of this invent a suitatx* rBuent such as 

p^^ed by dispersing a compound, prodrug, isomer or pharmaceutical!, accepWxe 
saK cf this invention in a pharmaceutical* accept oil such as peanut oO, sesame 
on or com oit. The compounds, prodrugs, isomers and pharmaceutic* acceptable 
salts of this invention may also be administered to animals as an implant Such 
,5 formuialions are prepared in a conventional manner in accordance with standard 
veterinary practice. As an alternative, the compounds, prodrugs, isomers and 
pharmaceutic* accept sa«s of Ws invention may be admin^ vrfh the 
wa^suppV.e.g..^e^<>.ar K1 udorv^«r^u a .concen»ate. In ad«oa 
me compounds, prodrugs, isomers and pharmaceutical* acceptaMe sails of th« 
20 invention. e.g.. with* the pharmaceutical compositions of the invention. may be 
administered in the animal feeds**.. e.g.. a concentrated feed additive or premlx may 
be prepared tor mixing wHh the nonnal animal feed, commonly along w*h a surtable 
earner therefor. The earner facilitates uniform distribution of a compound, prodrug, 
tsomer or pharmaoeuticaily acceptable sail of this invention in the. e.g.. tinrshedjeed 
a vrth which the premix is biended. Suitable earners Mode, but are no. iimled to . 
,K,uids. e.g.. water, oils such as soybean, com. cottonseed, or volatile orgamc 
server*, and sotids. e.g.. a small portion of .he teed or various sunabte meals 
including alfalfa, soybean, cottonseed on. linseed oil. corncob, com, molasses, urea 
and bone, and mineral mixes. 
30 Since me present invention has an aspect that relates to .he treatment of the 

dsease/conditions described herein w«h a combination of active ingredients which 
may be administered separately, the Invention also relates to combing separate 
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pHa.maceu.ca, ^ons in lot form. Toe kK comprises 
pnarmac^ca, cornposl«ons: a compel of FcnuH, ,. or a p^^.cra 
geomeutc or cp*al Isomer thereof, or a ^ 
compour A pro*n*or l so m er,,nda^ 
5 composes. conWner for containing the separate cornrx>s»ons su* as a 

boBe or a dMded foil packet Typical* the kit comprises directions for the 
admirWralfonofthe separate components. The Kt form is par^ advantages 
,^en me separate components are preferably administered in oTfferer* dosage forms 
(eg oral and parenteral), are administered at different dosage intervals, or when 
10 tottonoftteind^ualcom^^ 

physician. , - „ 

An example of such a kit is a socalled blister pack. Blister r-cks are well 

known in the packaging industry and are being widely used for the package 9* 

pharmaceutical unH dpsage forms (tablets, capsules, and the liKe). Blister packs 

15 generally consist of a sheet of redely stiff materia, covered with a foil of a 

preferably transparent plastic material. During the packaging process, recesses are 

formed in the plastic foil. The recesses have the size and shape of the tablets or 

capsulestobe packed. Next, the tablets or capsules are placed in the recesses and 

the sheet of relatively stiff materia, is sealed against the plastic foil at the face of the 

20 foil which is opposite from the direction in which the recesses were formed As^ 

result, the tablets or capsules are sea.ed in the recesses between the plast* foil and 

the sheet. Preferably the strength of the sheet is such that the tablets or capsules 

can be removed from the blister pack by manually applying pressure on the recesses 

whereby an opening is formed in the sheet at the place of the recess. The tablet or 

25 capsule can then be removed via said opening. . 

It may be desirable to provide a memory aid on the kit, e.g.. in the form of 

numbers next to the tablets or capsules whereby the numbers correspond wrth the 

days of the regimen which the tablets or capsules so specified should be .ngested. 

Another example of such a memory aid is a calendar printed on the card. e.g.. as 

30 follows Tirst Week. Monday. Tuesday. ...etc... Second Week, Monday. Tuesday 

etc Other variations of memory aids will be readily apparent A "daily dose" can be 

a single tablet or capsule or several tablets or capsules to be taken on a given day. 
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Also a dafly dose of a compound of Formula .. or a prodrug thereof, or a geometnc 
or optica. Isomer thereof, or a pharmaceuticaHy acceptable salt of such compound, 
prodrug or Isomer, can consist of one tablet or capsule while a daily dose of the 
second compound can consist of several tablets or capsules and vice versa. The 
memory aid should reflect this. _ 

In another specific embodiment of the invention, a dispenser denned to 
dispense the daily doses one at a time in the order of their Wended use is provided. 
Preferably, the dispenser Is equipped with a memory^d. so as to further facilitate 
compliance with the regimen. An example of such a memory-aid is a mecnarocal 
counter which indicates the number of daily doses that has been dispensed. Another 
example of such a memory-aid is a battery-powered micro-chip memory coupled wrth 
a liquid crystal readout, or audible reminder signal which, for example, reads out the 
date that the last daily dose has been taken and/or reminds one when the next dose 



s to be taken. 



«; wbcii. 

15 utility of the compounds of Formula I. or the isomers thereof, or the 

pharmaceutically acceptable salts of such compounds, or isomers thereof, can be 
evidenced by activity in at least one of the two assays described below. 

ASSAY 1 
Ox ygen Con sumption 

20 As would be appreciated by those skilled in the relevant art. during increased 

energy expenditure, animals generally consume more oxygen. In addition, metabolic 
fuels such as. for example, glucose and fatty acids, are oxidized to CO, and H 2 0 wrth 
the concomitant evolution of heat, commonly referred to in the art as therrnogenests. 
Thus the measurement of oxygen consumption in animals, including humans and 
25 companion animals, is an Indirect measure of thermogenesis. Indirect calorimetry is 
commonly used in animals, e.g.. humans, by those skilled in the relevant art to 
measure such energy expenditures. 

Those skilled in the art understand that increased energy expenditure and the 
concomitant burning of metabolic fuels resulting in the production of heat may be 
30 efficacious with respect to the treatment of. e.g., obesity. As is well known by those 
skilled in the art. thyroid hormones affect cardiac functioning, for example, by causing 
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end^n^u^^^bcdyoxyaenc^r^., ^ cardiac 
consumption and (c) narvesuuy 

subsequent assaying of enzyme activity thereby 

about 600 g are housed for from about 3 to about oays 
^oardtaboratorycond^prtorto^^.^ 

A compel o, Formu* , or an ««r » P ^ ^ 

20 accept o, su* compound or about , p . m . * 
adored by «a. M» — • -"T^^., „ Eome r there* or a 
a bout6p.m.forabout6days. *«-^ -F ™*^ or T , ^m sat <s 

, accept - °< ^aZCa^Tul ~» « 
dissoNed in a suitacty sma. votume of about I N ^^ckutose 

consumpuon . measured using P= servers are 

about 79 % of N2) before each expenment 
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The Oxymax software then calculates tne oxys« Hrfference in 

tght beams spaced about one m* apart 00 ea* axs, 

recorded when t*. consecutive beams are broken. and the res* an, record 



°"* O^en ~nsump*n - — — ' " ^SUl 
n^aboutshfoaboute^ ^"T^^arnues 
MM* rats by averaojno the vafces exdudu* the ™ 

AC5SAY2 



ASSAY 2 

15 fm-v , t" TwoiH Hom v«y RfflSrtore 



The ability of a compound of Formula I, or an isomer * here °'' 

2o con^sT to bW to tr^ hormone re^ 
following protocol. 

Hioh F*e oe, pe«s (BTI-TN-5B1-4, catafcaue n^ber W»« . 
, Oa^.Caf^.ob.nedabout^^^^- 
Gaithersburg. Maryland) express.* e«her human TRa or ' " 



100.000x9 toe about 30 mm at 4"C- ines-v- 
0.5mLaliquotsat-8O"C. 



B. BMnaAssa measure „, weracSon o( the test 

co^pe^n HncW assays to measura 

20 m M, a. prepared % 0W0 ^ , mM ^ 10 « 

«ed i nanassavbu. fe r(5 m MT^^^ 

about 10 uM to about 0.1 nM. i_ in - inn either TFa or TRJJ is (Stated to 

15 One volume (100 uL) of each inyr , 1M uL * of dnu ted nudear extract 

B**M— >«^^tir-«.a^. Ha* 

20 plate Is subjected to vacuum ^"^T-qq m of tce-coW assay buffer and 

- > — — — » •vrr t H 

subsecuent vacuum fW- The pUte «r^ ^ 25 * of 

mar^otd. the boacm o. the ^ - ■»* Supennix ^.ma** 

WaUac* <B3 & G Wanac*. GaHhersbu, 
25 co^^addedto^we.ar^^^^^ Co.. Inc., 

M anddonotWthelnventov^chtedefinedby^da^. 
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Step A 

J. Med. Chem.. 38: 695-707(1995). 

rom or, a, *C was ^ *^^-^-^ toSm,n 

.rasslowty dropped into 100 mLolioe ^bined organic extracts were 

exacted wi* « aoafete (3 x 75 The — ^ ^ 

^ - sodri»n acarhona* (1 " T|l ^ h *. 

concentred to give a brown ™" * ^ ^ 7 . 40 ,H>. 750- 

' StepC 

To aso^of5-<2.6^* ^^^pyrroUdlneteanU 

(5 mL) and extracted valhCH^PxW waHCOa (2x5 rfft-), dried and 

with W HC1 (3 x 5 a,,. — ~^%»«««-»> 
concerned. The residue was purity* \ 7JBW » 

Gala: 446.0, Found: 447.0 (M+1). 
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StepD 
, Found: 431.1 (M-D- 

StepE ._ 

2H). 6.96-7.22 (broad S + m, 5H), 3.1» V". 
401.1 (M-1). 

StepF 

4H). 1.390. 3H). MS Calc.: 502. Found: 501.1 (M-1). 

A so,u«o„ C ^.^^X-,^^^^^ 



wttesolK,. N MR(400MHz.CD3OD)d7.96(s,2H). 7.02-7.06 (n, 2H> 6.95*98 
(^H), 3.28-3.31 (m,4H), 1.78-1.81 (m, 4H). MS Cate.: 474.3 Found: 

Using the appropriate starting materials. EXAMPLES 1-1 to 1-57 weft 
prepared in an analogous manner to that described in EXAMPLE 1 . 
5 EXAMPLE 1-1 

NW^dopropyteulfan^^ 
oxamic acid ethyl ester. MS Cate.: 448.5 Found: 447.3 (M-1). 

EXAMPLE 1-2 
NW 4-Hyd ro xy^ethytsulfamo 
10 acid ethyl ester, MS Calc: 422.5 Found: 421.3 (Mr1). 

EXAMPLE 1-3 * , 

N^^^uorc^enytsulfe^^ J 
oxamic acid ethyl ester. MS Calc,: 502.5 Found: 501.1 (M-1). 

EXAMPLE 1-4 

15 ^^imethy^^ 

acid ethyl ester. MS Calc: 436.5 Found: 435.3 (M-1). 

EXAMPLE 1-5 
rH^Cydopropyl-methyl-sulfai^ 
phenyl}-oxamic acid ethyl ester. MS Calc.: 462.5 Found: 4612 (M-1). 
2Q EXAMPLE 1-6 

NH4-l3-<Cydobutyl-methyl-5Ulfam^ 
phenyl}- oxamic acid ethyl ester. MS Calc: 476.6 Found: 475.3 (M-1). 

EXAMPLE 1-7 
N^^dobutylsulfamoy^ydroxy- 
25 acid ethyl ester, MS Calc: 462.5 Found: 4615 (M-1). 

EXAMPLE 1-8 
tW3-C*dopentylsulfamoyl^^ 
oxamic acid ethyl ester. MS Calc: 476.6 Found: 475.3 (M-1). 

EXAMPLE 1-9 
30 N^4-Hydroxy^yrrofidine^^ 

oxamic acid ethyl ester. MS Calc: 462.5 Found: 461.3 (M-1). 




EXAMPLE 1-10 
N ^44Hyd ro xy-3Kpipe^^ 
oxamic acid ethyl ester, MS Calc^ 476.6 Found: 475.2 (M-1). 

EXAMPLE 1-11 

acid ethyl ester, MS Cakx: 490.6 Found: 489.3 (M-1). 

EXAMPLE 1-12 

rH 4-(44*ydio)cy^ 
add ethyl ester, MS Calc: 450.5 Found: 449.3 (M-1). 

EXAMPLE 1-13 

N W 343utylsutf^^ 
ethyl ester, MS Calc: 464.5 Found: 463.3 (M-1). 
p EXAMPLE 1-14 

^ ^^Cydopropyl^e^ 
S 15 pheny!)-oxamlc add, MS Calc.: 434.5 Found: 433.3 (M-1). 

I}{ EXAMPLE 1-15 

m ^^C^ctobut^^ 

O phenyQ-oxamic add, MS Calc.: 448.5 Found: 447.3 (M-1). 

W EXAMPLE 1-16 

5 20 NW 3-Cydopropylsu^^ 

S oxamic add, MS Calo: 420.4 Found: 419.3 (M-1). 

EXAMPLE 1-17 

NW3-Cydobutylsulfamc^ 
add. MS Calc.: 434.5 Found: 433.2 (M-1). . - 

25 EXAMPLE 1-18 

N-{3-Chloro^3-cydopropylsulfamoy»^^ 
oxamic add ethyl ester. MS Calc: 468.1 Found: 466.5 (M-1). 

EXAMPLE 1-19 
N13^hloro^3-c*dobu^^ 
30 oxamic acid ethyl ester, MS Calc: 482.1 Found: 480.4 (M-1). 



m 
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EXAMPLE 1-20 
N-{3-Chtoro^3^dopentylsulfa 
oxamic acid ethyl ester. MS Calc: 496.2 Found: 494.9 (M-1). 

EXAMPLE 1-21 
N^hloro^H^dohexyteutfamo 
oxamic acid ethyl ester, MS Calc.: 5105 Found: 508.8 (M-1). 

EXAMPLE 1-22 

N-{3-Chk>ro^4-hydroxy-3*uto^^ add 
ethyl ester, MS Calc.: 428.1 Found: 426.7 (M-1). 

EXAMPLE 1-23 
N-f>Chk>ro^4-hydrox^^ 
oxamic acid ethyl ester. MS Calc.: 496.1 Found: 495.1 (M-1). 

EXAMPLE 1-24 
N-{3^Noro-4^4-flucro-phe^^ 
phenyO-oxamic acid ethyl ester. MS Calc: 522.1 Found: 520.4 (M-1). 

EXAMPLE 1-25 
N-{3-Chk>ro-4-(3^imemyteulfe^ 
oxamic add ethyl ester, MS Calc: 456.1 Found: 457.3 (M+1). 

EXAMPLE 1-26 
N-[3-Chloro-4-(4-hydroxy-3-fne^ 
oxamic acid ethyl ester, MS Calc: 442.1 Found: 4415 (M-1). 

EXAMPLE 1-27 
N^^hlorc>-4^44iydroxy-3iropylsulfa^^ 
oxamic acid ethyl ester, MS Calc: 470.1 Found: 4695 (M-1). - 
EXAMPLE 1-28 
N-{3-Chloro^44iydroxy-3^ntyisulfam^ 
oxamic acid ethyl ester. MS Calc: 4985 Found: 4975 (M-1). 

EXAMPLE 1-29 
N-[3^h1c^K3-riexylsutfamoyt^ 
oxamic add ethyl ester, MS Calc: 512.2 Found: 5115 (M-1). 
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EXAMPLE 1-30 
N-{3-(*lwc^4-hydroxy-3-orty^^ 
add ethyl ester, MS Calc. 540.3 Found: 539.2 (M-1). 

EXAMPLE 1-31 
N^3-Chloro-4-(3^ecylsulfamoyM4Tydrox^ 
oxamic acid ethyl ester. MS Calc.: 568.3 Found: 567.3 <M-1). 

EXAMPLE 1-32 
|^4-(3-Buty1sulfamoyM-hydro^ 
add ethyl ester, MS Calc.: 484.2 Found: 483.2 (M-1). 

EXAMPLE 1-33 
N^3^loro^3-(ethyl-metnyl-sul^^ 
phenyI>oxamic add ethyl ester. MS Calc: 470.1 Found: 469.2 (M-1). 

EXAMPLE 1-34 
NH3^loro-4-{4-hydroxy-3-<me1h^ 
phenylhoxamic add ethyl ester, MS Calc.: 484.2 Found: 483.2 (M-1). 

EXAMPLE 1-35 
N-{443-(Butyt-metoyl-sulfamoyr^ 
phenyl)-oxamic add ethyl ester, MS Calc.: 498.2 Found: 497.2 (M-1). 

EXAMPLE 1-36 
N-{3-Chloro^4^ydroxy-3-(morphd^ 
phenyl>-oxamic add ethyl ester. MS Calc: 498.1 Found: 497.2 (M-1). 

EXAMPLE 1-37 
r^3^lwo^3-(cydopropyimeth^ 
pheny!}-oxamic add ethyl ester. MS Calc.: 482.1 Found: 481 2. (M-1). ^ ; 
EXAMPLE 1-38 
N-{3-Chloro^4-hydroxy-3-(2^ydroxy^thylsutfamoyl)-phenox^ 
phenylhoxamic add ethyl ester. MS Calc.: 472.1 Found: 471 .2 (M-1). 

EXAMPLE 1-39 
N-{3-Chloro^3K^dopropylsu!famoy^^ 
oxamic add Isopropyl ester. MS Calc.: 482.1 Found: 481.2 (M-1). 
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EXAMPLE 1-40 
N-tS-Chloro^^do^ 
oxamic add, MS Calc: 440.1 Found 439.2 (M-1). 

EXAMPLE 1-41 
5 N ^k>ro^3^dobu^^ 

oxamic add. MS Calc: 454.1 Found: 452.8 (M-1). 

EXAMPLE 1-42 
N13^tort>^3-cydopentylsutfar^ 
oxamic add, MS Calc: 468.1 Found: 466.9 (M-1). 
1Q EXAMPLE 1-43 

N ^hloro^3^doh*xylsu^ 
oxamic add, MS Calc.: 482.1 Found: 481.0 (M-1). 

EXAMPLE 1-44 
N^S-Chloro^-hydmxy^^ 
15 add, MS Calc: 400.0 Found: 398.9 (M-1): 

EXAMPLE 1-45 

N^hloro^Wfluoro^henyisulfamoyl^ydroxy-phenoxyl^- methyl- 

pnenyI}-oxamic acid. MS Calc: 494.1 Found: 493.1 (M-1). 

EXAMPLE 1-46 
20 N -{3-Chloro^-(4*ydroxy-3^ 

oxamic add, MS Calc: 442.1 Found: 441.2 (M-1). 

EXAMPLE 1-47 

N-^S-Butylsulfamoy^^ 
acid. MS Calc: 456.1 Found: 455.1 (M-1). ^ : 

25 EXAMPLE 1-48 

N H 3^loro^44iydroxy-3-(morpto^ 
phenyl}-oxamic acid, MS Calc: 470.1 Found: 469.2 (M-1). 

EXAMPLE 1-49 
N H3,5^ichlorc^44iyd ro xy 
30 oxamic acid ethyl ester, MS Calc: 502.0 Found: 501.1 (M-1). 




EXAMPLE 1-60 

EXAMPLE 1-51 

acid ethyl ester. MS Calc.: 502.0 Found: 500.3 (M-1). 

EXAMPLE 1-52 

^4-r^Blcyck^ 
phenylH»xamlc acJd ethyl ester. MS Calc, 542.0 Found: 540.6 (M-1). 

EXAMPLE 1-53 

N -<3 WichlonHK**^^ 
phenyr^xamlcadd ethyl ester. MS Calc,. 544.0 Found 542.3 (M-1). 
g EXAMPLE 1-54 

g NH 3.5^^oro^4^ydroxy-3^sopropy1sulfa^ 

W 15 acid ethyl ester. MS Calc.: 490:0 Found: 488.9 (M-1). 
J EXAMPLE 1-55 

O acid ethyl ester. MS Calc: 476.1 Found: 475.1 (M-1). 

Ul EXAMPLE 1-56 

f oxamic acid. MS Calc.: 474.1 Found: 473.1 (M-1). 

EXAMPLE 1-57 

acid. MS Calc: 462.0 Found: 461 .1 (M-1). ^ : 

25 EXAMPLE 2 

n ' phenyl)-oxamic aad ethyl ester 

30 Step A 

A mixture of 2 \6'-dichtoro^^ ether < 50 * 16 7°°' 

TFA (50 mL) and hexamethylenetetramine (3.35 g. 24 mmo.) was stirred at 70 C for 
3 h to give a yellow solution. TFA was removed by rotavap to give a viscous yellow oil 
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which was diluted with H 2 0 (100 mL) and stirred at RT for 0.5 h. Saturated aqueous 
NaH CG 3 (300 mL) was added and the mixture was extracted with EtOAc (3 X 100 
mL) . The combined organ* extracts are washed with brine (200 mL). dried and 
concentrated to give a yellow solid. MS Calc.: 341.0 Found: 340.4 (M-1). 
5 StepB 

To a solution of 5-(2,6^ichl<>ro^^^ 
(10 g 2.9 mmoO in acetone (30 mL) was added slowly Jones reagent (3.0 mL). The 
resulting solution was stirred at RT for 1 h and quenched with isopropanol (4 mL). 
The solid was removed by filtration through Celite'. The bluish solution was 
10 concentrated to give yellow solid with blue supernatant The solid was dissolved In 
' EtOAc and dried over Na^O,. filtered and concentrated. The resulting yellow oily 
r , solid was partially dissolved in EtOAc (25 mL) and extracted with saturated aqueous 

P NaH cO, (5 x 75 mL). The combined aqueous extracts were acidified with 2N HCI. 

{J extracted with EtOAc (4 x 100 mL). dried and concentrated to give a yellow solid. MS 

15 Calc.: 356.9 Found: 357.8 (M-1). 

^ To a solution of 5^.6Xlichlorc^itroi>henox acid 

Q (0.81 g. 2.3 mmol) in chloroform (20 mL) at RT was added dropwise tribromkie (1 N 

y ln cH^. 4.5 mL. 4.5 mmol). The resulting mixture was stirred at RT for 1 h and 

M 20 qU enched with H z O (20 mL). After stirring at RT for 0.5 h. the aqueous phase was 

§ basified with saturated aqueous NaHC0 3 (30 mL). The organic phase was extracted 

with saturated aqueous NaHC0 3 (4 x 50 mL). The combined aqueous extracts were 
acidified with concentrated HCI to give a white precipitate which was extracted with 
EtOAc (4 x 100 mL). The combined organic extracts were dried and concentrated to 
25 give a yellow-white solid. MS Calc: 34Z9 Found: 341 .8 (M-1). 

StepD 

To a solution of 5-(2,6Kr.chloro^itro^te acid (0.69 

g. 2 mmol) in a mixture of EtOAc (4 mL) and MeOH (12 mL) was added 10% Pd/C 
(70 mg). The solution was hydrogenated under 40 psi of pressure at RT for 2 h then 
30 filtered through Celite*. The filtrate was concentrated. The product was used in the 
next step without further purification, MSCal<x:31Z9 Found: 311.9 (M-1). 
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StepE 

A mixture of 5^2,&^chloro^mirK>i>hefK)xy)-24Tydroxybervzok; acid (0.63 g. 
2 mmol) and diethyl oxalate (4.4 g. 30 mmol) was stirred at 140°C for 3 h. The 
excess diethyl oxalate was removed under vacuum to give a brown oily soBd which . 
5 was triturated with hexanes to remove the remaining diethyl oxalate. The tan solid 
was collected by filtration and washed with CHjClj/hexanes (5% CH^ in hexanes). 
The product was used in the next step without further purification. MS Calc: 413.0 
Found: 411.8 (M-1). 

StepF 

0 To a solution of 5H2,6^i<*loro^ethoxyox^ 

benzoic add (29 mg. 0.07 mmol) in THF at RT was added thionyl chloride (25 mg. 
„, o.21 mmol). The resulting mixture was stirred at 60°C for 1 h and concentrated in 

§ vacuum to give the acid chloride as a tan soBd. The acid chloride was dissolved in 

Hi chloroform (0.5 ml_) and to which was added dTtsopropylethylamine (18 mg, about 

ra 15 0.14 mmol) and 3.3-dimethylpiperidine (9.4 mg, 0.083 mmol). The resulting mixture 
S was stirred at RT for 17 h and concentrated. The crude product was purified by 

™ preparative TLC (6% acetone in CH^Cy to give the title compound as a white solid. 

Q MS Calc.: 509.4 Found: 507.2 (M-1). 

g Using the appropriate starting materials. EXAMPLES 2-1 to 2-109 were 

!= 20 prepared in an analogous manner to that described in EXAMPLE 2. 

;§ EXAMPLE 2-1 

N-(4-{3-(3 l 4-Dihydro-1 H-isoquino0ne-2-<arbc^yrH4iydroxy-phenoxyl-3,5- 

dimethyl-phenyij-oxamic acid ethyl ester, MS Calc: 488.6 Found: 486.6 (M-1). 
EXAMPLE 2-2 
25 NW3^,4-Dmydrc-2H-quirwline-1 

dimethyl-phenyiyoxamlc acid ethyl ester, MS Calc.: 488.6 Found: 486.5 (M-1). 
EXAMPLE 2-3 
N^4^H2,3-Dihydrwndo4e-lKarto^ 
phenyI}-oxamic acid ethyl ester, MS Calc: 474.5 Found: 473.3 (M-1). 
30 EXAMPLE 2-4 

N^S^.S-DimethyHJiperidine-l-^ 
dimethyl-phenylj-oxamic acid ethyl ester, MS Calc: 468.6 Found: 466.7 (M-1). 
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EXAMPLE 2-5 

N^^ydroxy-MS-n^^ 
d i methyH J he n ylH>xamlcacidethytester.MSCa l a: 530.6 Found: 528.7(M-1). 
EXAMPLE 2-6 
5 N-{44MAzepane-1^rbon^ 

oxamic acid ethyl ester. MS Cala: 454.5 Found: 453.2 (M-1). 

EXAMPLE 2-7 
NW 44*droxy-3-(1-r^ma^ 
dimethyH.h^xamicadd ethyl ester. MS Calc, 526.6 Found: 5252 (M-1). 
1Q EXAMPLE 2-8. 

r^A-Hydroxy-S-^e^^^ 
phenylhoxamlc acid ethyl ester. MS Cakx: 476.5 Found: 475.2 (M-1). 

EXAMPLE 2-9 

N^Bicyctop^ 
15 phenyIH)xamic acid ethyl ester. MS Calc.: 466.5 Found: 465.2 (M-1). 

EXAMPLE 2-10 

^4^4-Chl^^ 
pheny*-oxamic add ethyl ester. MS Calc: 497.0 Found: 495.2 (M-1). 

EXAMPLE 2-11 
20 NW K1-CydohexyK1^thyl^^ 

phenylH>xamic add ethyl ester. MS Calc: 482.6 Found: 483.3 (M+1). 

EXAMPLE 2-12 
N ^4^yd ro xy-M1-aaphthalen-2-yK^ 
dimethyl-phenyl}-oxamlc add ethyl ester. MS Calc: 526.6 Found: 525.4 (M-1k 



25 EXAMPLE 2-13 

NW3^dobutylcarbamoyW4iy^ 
oxamic add ethyl ester, MS Calc: 426.5 Found: 425.3 (M-1). 

EXAMPLE 2-14 
NW^yctopentylcarbarrwyl^ 
30 oxamic add ethyl ester. MS Cala: 440.5 Found: 439.3 (M-1). 
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EXAMPLE2-15 

,JL«*^** MSC * : 4706 B "" t ( 

EXAMPLE 2-16 

•-.-d-*-*"-* 426* F«* «»•">■ 
EXAMPLE 2-17 

NW 4-Hyo^n^o^n*^^ 
oxamfcacidethy.es.er.MSC,*,: 4425 Found 4*1 J** 
EXAMPLE 2-18 

.^^-^.MSC^: 433.S Found: 
EXAMPLE 2-19 

■ « ~ "5***" Found: 447.3 <M-1>. 

V EXAMPLE Z-20 

. . »«e raits.- 398 4 Found: 397.3 (M-1). 
penty1}-oxamic aad. MS caic oso.t r 

EXAMPLE 2-21 

phe n ^xa,n to add.MSCafc4125F<>und:411.3(M-1). 

EXAMPLE 2-22 
N^A-Hydrox^l-^P™^^ 

EXAMPLE 2-23 

phenyO-oxamloacid.MSCa.0.: 426.5 Found: 425.3 (M-1). 
Y EXAMPLE 2-24 

30 pheny*oxan*add.MSCalc, 440.5 Fou* 439.3 (M-1). 
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EXAMPLE 2-25 

phenoxyl^nethy^pheny^xamlc add ethyl ester, MS Calc, 551.0 Found: 5492- 
(M-1). 

g EXAMPLE 2-26 

N^^Azepane-l-K^yl^^ 
oxamic acid ethyl ester. MS Calc: 475.0 Found: 473.3 (M-1). 

EXAMPLE 2-27 
N^H*lc>ro-4^3.:^dimethy1^ 
10 methyl-pheny^xamlc add ethyl ester. MS Calc.: ,489.0 Found: 487.3 (M-1). 

EXAMPLE 2-28 

N«^k>ro-4-{4-nyd ro xy-^^^ phenoxy^ 
methyl-phenyO-oxamlc add ethyl ester, MS Cala: 489.0 Found: 4872 (M-1). 
EXAMPLE 2-29 
NK3^h!oro^:H2,3^ichloro4>er^ 
methyl-phenyl}-oxamlc add ethyl ester, MS Cata.: 551.8 Found: 549.1 (M-1). 
EXAMPLE 2-30 
N^hloro^^dopropylrarbam 
oxamic add ethyl ester, MS Cakx: 432.9 Found: 431 2 (M-1). 
2Q EXAMPLE 2-31 

NH3^hloro^3K2.3Kfihydro^e-1-carbony0^dro^ 
pheny1)-oxamic add ethyl ester. MS Calc.: 494.9 Found: 4922 (M-1). 

EXAMPLE 2-32 
N^3-C*loro^W4^dro-2H^^ 
25 5^ethy^heny1H>xamic add ethyl ester. MS Cate.: 509.0 Found: 507.2 (M-1). 

EXAMPLE 2-33 
N-{3^oro-4-t3-(3.4-oThydro-1H^ 
phenoxyh^ethy^henyl^xamic add ethyl ester. MS Calc: 509.0 Found: 507.3 

(M-1). 



15 



3Q EXAMPLE 2-34 

N^hloro^A^ydroxy-^inda^ 
oxamic add ethyl ester, MS Calc: 509.0 Found: 507.3 (M-1). 



-79- 



5 



EXAMPLE 2-35 

oxa* add ethy. ester. MS Cate, 509.0 Found: 507.2 (M-l). 

EXAMPLE 2-36 

.e^^^^^.MSC-.-.^.OFound: 485.1 (M-1). 
EXAMPLE 2-37 

. -^i «4Kvh »«t»r MS Calo: 489.0 Found: 487.3 (M-1). 
phenylj-oxamic aad ethyl ester, iwj oai^. 

EXAMPLE 2-38 

EXAMPLE 2-39 

EXAMPLE 2-40 
N -r3<r^4^roxy^pe^ 
phenyl}-oxamic add ethyl ester, MS Calc.: 460.9 Found: 459.3 (M-1)- 
EXAMPLE 2-41 

oxamic add ethy. ester. MS Cat: 489.0 Found: 487.3 (M-1). 

EXAMPLE 2-42 

oxamic add ethyl ester, MS Calc.: 475.0 Found: 473.3 (M-1). 

EXAMPLE 2-43 

25 ,H3-C^4-n»drox,^1-ph^^ 

EXAMPLE 2-44 
N^h to ro^4^rox»*prop^^ 
30 oxamtoaddethylester.MSCalc, 434.9 Found: 433*(M-1>. 
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EXAMPLE2-45 
N-[4-(3^utylcarbamoyl-4-hydroxy-p^ 
oxamic add ethyl ester. MS Cala: 448.9 Found: 447.3 (M-1). 

EXAMPLE 2-46 
N-t3^rtoro^4-hydroxy-3i3eritykarbamoy^^ 
oxamic add ethyl ester, MS Cala: 462.9 Found: 461.2 (M-1). 

EXAMPLE 2-47 
N-r3-Chtoro-4-(34iexylcarte^ 
oxamic add ethyl ester. MS Cala: 477.0 Found: 475.2 (M-1). 

EXAMPLE 2-48 

methyl-ohenyIH)xamic add ethyl ester. MS Cala: 462.9 Found: 461 2 (M-1). 
EXAMPLE 2-49 
N-r3-Chtoro-4-(3^risopr^^ 
oxamic acid ethyl ester, MS Cala: 477.0 Found: 475.3 (M-1). 

EXAMPLE 2-50 
N-{3-Chloro-4-[3-{2,2-<fimethy^^ 
methyl-phenyI)-oxainic acid ethyl ester, MS Cala: 462.9 Found: 461.2 (M-1). 
EXAMPLE 2-51 

N-{3-Chloro-4-{3-(1 ,2^imethyH^py'<^^m o y0^y d, ^-P h ^ ) ^l^" 
methyi-phenyt}-oxamic add ethyl ester. MS Cala: 462.9 Found: 461.2 (M-1). 
EXAMPLE 2-52 
rH3^hloro^4^ydroxy-3-(1-prten^ 
methyl-phenyl}-oxamlc add ethyl ester, MS Cala: 497.0 Found: 495.3 (M-1). -■ 
EXAMPLE 2-53 
N^3-Chlorc-4^ethyl-methyl-car^ 
phenylj-oxamlc add ethyl ester. MS Cate.: 434.9 Found: 433.3 (M-1). 

EXAMPLE 2-54 
N-{3-Chloro^44iydroxy-3^rnemyt-pr^^ 
phenyQ-oxamic acid ethyl ester, MS Cala: 448.9 Found: 447.2 (M-1). 
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EXAMPLE 2-55 

phenylVcxamlcacidethy.ester.MSCalc.^ Found: 461.2(M-1). 

EXAMPLE 2-56 

pheny^xamic add ethyl ester. MS Gate, 460.9 Found: 459.3 (M-1). 

EXAMPLE 2-57 
N^HAzeparHM-^ 
oxamic acid. MS Calc.: 446.9 Found: 445.3 (M-1). 

EXAMPLE 2-58. 
1 N^oro^MI-cydohexyW^^ 

methyi-phenyl^xamlc add. MS Calc 475.0 Found: 473.2 (M-1). 

EXAMPLE 2-59 
tKa-Chlor^Mcyc*^ 
15 P heny1X)xam-,c acid, MS Calc, 432.9 Found: 431.3 (M-1). 

EXAMPLE 2-60 

N H 4-[3-<Bicydc^^ 
pheny^xamic add ethyl ester. MS Cak,: 507.4 Found: 505.0 (M-1). 

EXAMPLE 2-61 

20 hvW***^ 

phenyiH>xamic add ethyl ester. MS Cakv. 507.4 Found: 505.1 (M-1). 

EXAMPLE 2-62 

r^3.5-Ok*k>ro-4-{^ 
P hen y l)-oxamicaddemyle S ter.MSCak.:5rj9.4FourKl:507.1 (M-1). 

2g EXAMPLE 2-63 

^.5-Dichlor^ 
oxamic add ethyl ester. MS Calc.: 537.8 Found: 535.0 (M-1). 

EXAMPLE 2-64 
rH3 B-Dicfrtoro^hydro^ 
30 phenoxyhpheny^oxamic add ethy. ester. MS Gala: 571 .5 Found: 569.2 (M-1). 



EXAMPLE 2-65 
NK3,5-Dk*1oro^HM3A<ltoydr^ 
phenoxyl-phenylVoxamic acid ethyl ester, MS Cakx: 529.4 Found: 527.2 (M-1). 
EXAMPLE 2-66 
5 ^3,5-Dichk>ro^4-hyd^^ 

oxamic acid ethyl ester, MS Calc: 529.4 Found: 527.2 (M-1). 

EXAMPLE 2-67 
N^4-{3-l(Berco[1,3ldioxol-5-^ 
dichloro-phenyl)-oxamic acid ethyl ester, MS Calc: 547.4 Found: 545.2 (M-1). 
10 EXAMPLE 2-68 

N-(4-{3-(Azepane-1-carb«iyl)^ 
tj* oxamic add ethyl ester. MS Calc: 495.4 Found: 493.3 (M-1). 

O EXAMPLE 2-69 

yy N-{3.5-Dichlorc^4-hydroxy-3-(4^^ 

g 15 phenylH>xamic acid ethyl ester, MS Calc.: 495.4 Found: 493.2 (M-1). 

2 EXAMPLE 2-70 

m N^3.5^ichloro^3^4-fluoroi3Ti^ 

Q oxamic .acid ethyl ester, MS Calc: 507.3 Found: 505.1 (M-1). 

g EXAMPLE 2-71 

N- 20 N^ 3i 5^k*loro^3-<cydohexyln^^ 

f phenyl}-oxarnic acid ethyl ester, MS Calc: 509.4 Found: 507.2 (M-1). 

EXAMPLE 2-72 
N-{3.5^ichlorc^3-(1-cyck>hex^ 
phenyl>oxamic add ethyl ester] MS Calc: 523.4 Found: 521.2 (M-1). _ : 
25 EXAMPLE 2-73 

N-{3.5^lchloro^3^1-cyclohexyK*S)etr^^ 
pnenyl)-bxam1c add ethyl ester, MS Calc: 523.4 Found: 521 3. (M-1). 

EXAMPLE 2-74 
N-{3,5-DicMorc^44iydroxy-3Kpp 
30 oxamic add ethyl ester, MS Calc: 481.3 Found: 481.2 (M-1). 
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EXA.MPLE 2-75 
N ^3.5-DIc*loro-4-I4-hydroxy-3-<^^ 
phenylVoxamic acid ethyl ester, MS Cala: 495.3 Found: 493.1 (M-1). 

EXAMPLE 2-76 

5 N ^4-[3-<Bipheny»-3-yka* 

oxamlc acid ethyl ester, MS Cala: 565.4 Found: 563.2 (M-1). 

EXAMPLE 2-77 
N-i3,5-Ok*lorr>4-(3-cydop^ 
oxamlc add ethyl ester. MS Cata^ 453.3 Found: 453.2 (M-1). 
10 EXAMPLE 2-78 

N^3,5-Dich!oro-4^3K2.3KfK*toro^ 
phenyl)-oxamic acid ethyl ester. MS Cala: 572^ Found: 571.0 (M-1). 

EXAMPLE 2-79 
l^,5-DkMoro^3-c*dobuttf^ 
1 5 acid ethyl ester. MS Cala: 467.3 Found: 465.2 (M-1). 

EXAMPLE 2-80 
N-{3.5-Dichloro^3-cydor^ntyk^^ 
oxamic add ethyl ester. MS Cate.: 481.3 Found: 479.2 (M-1). 

EXAMPLE 2-81 
20 NH3,5-DkMoro^4-hydroxy-3H(naph^ 

phenoxyVphenyO-oxamic add ethyl ester. MS Cate.: 533.4 Found: 551.1 (M-1). 
EXAMPLE 2-82 
N^.5-Dichloro^3-(4-fluoro-be^ 
oxamic acid ethyl ester. MS Cala: 521.3 Found: 519.2 (M-1). ^ ■■ 

25 EXAMPLE 2-83 

N-{4-{3-<Azocane-1 ^rbony0^ydroxy-phenoxyl^.5-dichloro-phenyl}- 
oxamic add ethyl ester, MS Cala: 509.4 Found: 507.2 (M-1). 

EXAMPLE 2-84 

N^3,5-Di(^loro^44iydroxy^1.2,3,4-tetrahydro-naphthater>-1- 
30 ylcarbamoyl)-phenoxyH)henylH)xamic add ethyl ester. MS Cala: 543.4 Found: 
541 .2 (M-1). 
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EXAMPLE2-85 

N .p,5*k*oa^4^^ 
ph enox,H*«n»lH»a*=dd^es,«. M SC te : 511.4 Found: en*** - 
EXAMPLE 2-86 

.-^L^W-^^-^^*"" 659.4 Found: 55a.4 
(M-1). 

EXAMPLE 2-67 

« ca rt >on^ W ^^-•^^^■^^^• 4FO,nd: ! 4, • 1 
(M-1). 

EXAMPLE 2-88 
N-(3 5^cNorc>^4-hydroxy^^ 
pheny^xamicacldethylester.MSCakx: 545.4 Found: 545.0(M-1). 

EXAMPLE 2-89 

N-{3 5-Dichloro-4W^^ 
oxamlc add ethyl ester. MS Gate.: 537.8 Found: 535.0 (M-1). 

EXAMPLE 2-00 

20 oxamic add ethyl ester, MS Gate: 529.4 Found: 527.1 (M-1). 

EXAMPLE 2-91 

^3.5-Dichkx^^ 
oxamfc add ethyl ester. MS Calc.: 529.4 Found: 527.1 (M-1). 

EXAMPLE 2-92 . : 

25 W ,5-Dichlo^^ 

phenyr^oxamicaddethytester.MSCala: 517.4 Found: 514.8(M-1). 

EXAMPLE 2-93 

N^.S^loro^^ydroxy^l^P^alervl-yHlWcarbamoylV 
^oxyH^ny^xa mi caddethy,ester.MSCala: 567.4 Found: 564.8(M-1). 
EXAMPLE 2-94 

3 N-(3 S-Oichtoro^S^ P*™ 0 ** 

phenyl)-oxamic add ethyl ester, MS Calc.: 539.3 Found: 536.7 (M-1). 
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EXAMPLE 2-95 

pheny^xamic acid ethyl ester, MS Calc, 555.8 Found: 555.1 (M-1). 

EXAMPLE 2-96 
N-(3 s^o^M2^or^ 
phenyiyoxamlcadd ethyl ester, MS Calc, 555.6 Found: 553.0 (M-D- 
EXAMPLE 2-07 

1M a **m*<^*"*'*«'* 0 * : 5674 *"* """^ 
1Q EXAMPLE 2-98 

N-(3 ^chlorc^MZA^^ 
01- pheny^oxam^ackl ethyl ester.MSCak,: 572* Found: 572.9 (M+1). 

G EXAMPLE 2-99 

K N-{3 w>ichlo«HH*M^^ 

IS 15 phenyihoxamicacidethylester.MSCalc.: 57Z2 Found: 571.1 (M-1). 
^ EXAMPLE 2-100 

™- N -{3 5^chloro^3-<4^k>ro^^ 

g ^Vpheny^^ac^ethyle.ter.MSCaUx: 605.8 Found: 606.9(M+1). 

g EXAMPLE 2-101 

*t 20 NH 3.5-DK*lorc^M^ 

1 phenyl^xamic acid ethyl ester, MS Gala: 555.8 Found: 553.1 (M-1). 

EXAMPLE 2-102 
^4^4-tert-Butyl-ber^ 
pheny^xamicacklethylester.MSCala: 559.5 Found: 557.2(M-1). 
2g EXAMPLE 2-103 

N ^3.5-Oic«oro^3^^ 
oxamicaddethylester.MSCalc: 495.4 Found: 493.2(M-1). 

EXAMPLE 2-104 

N43,5-Ok*loro^4^^ 
30 acid ethyl ester. MS Calc.: 455.3 Found: 453.1 (M-1). 
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EXAMPLE 2-105 
N-{3,5-Dk*ik>ro-H44iydroxy-3<is^^ 
phenyI>-oxamic add ethyl ester. MS Cafc.: 469.3 Found: 467.2 (M-1). 

EXAMPLE 2-106 
N-{3>DicNoro-4Wcyck>p^ 
phenyO-oxamlc add ethyl ester. MS Cafc.: 467.3 Found: 465.2 (M-1). 

EXAMPLE 2-107 
N^3.5^chloro-H3K4-fluoro-t»enzylca^ 
oxamic add, MS Ca!c: 493.3 Found: 491.1 (M-1). 

EXAMPLE 2-108 
N^3,54>'chloro^3^imethylcart3anw 
acid.MSCalc.: 413.2 Found: 413.2 (M-1). 

EXAMPLE 2-109 

N-{3,5-DichlortM-l4-hydroxy-3-{1 4sopropyU2HTTethyH3ropylamirKK»rt)onyl)- 
phenoxyH>henylH3xamlcadd. MS Cafc.: 483.4 Found: 481.2 (M-1). 

EXAMPLE 3 

r^,5^ic*loro-4144iydroxy^irK^ 

add ethyl ester 

Step A 

To a solution of 2\6 , Klichk>rc>^-methoxy-4 , -nitrocrtphenyl ether (10g. 31.8 
mmol) In chloroform (200 mL) at 0°C was added dropwise bO^thTwomlde (1N In 
CH2CI2. 63.7 mL. 63.7 mmol). After stirring at RT for 3 h, the reaction was quenched 
with H 2 0 (200 mL). The mixture was stirred at RT for 1 h, and the phases were 
separated. The aqueous phase was extracted with chloroform (2 x 150 mL)? The 
combined organic phases were washed with Hap (1 x 200 mL). saturated aqueous 
NaHCOj (1x 200 mL), brine (1 x 200 mL). dried over NazSO* filtered and 
concentrated to afford a brown solid. The crude product was used In the next step 
without further purification. NMR (400 MHz. COpD) d 858 (s. 2H). 6.67-6.70 (m. 
2H). 6.61-6.64 (m. 2H). MS Calc: 299.0. Found: 2985 (M-1). 
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StepB 

To a solution of 2\6^ichloro^ydroxy^itrorfiphenyt ether (9.5 g. 32 
mmol) in a mixture of BOAC (50 mL) and MeOH (150 mL) was added 0.48 g of 10% 
Pd/C. The mixture was hydrogenated under 40 psi of pressure at RT for 5 h. The 
solution was filtered through Celfte* and concentrated to give a brown soBd. NMR 
(400 MHz, CD 3 OD) d 6.71 (s, 2H), 6.66-6.68 (m. 2H), 6.5SHS.61 (m, 2H). MS Cala: 
269.0, Found: 268.2 (M-1 ). 

StepC 

A mixture of 2\6'-tfchlc>rD^ydroxy^ , -amirK)diphenyl ether (8.6 g, 31.8 
mmol) and diethyl oxalate (69.8 g. 47.8 mmol) was stirred at 140°C for 2 h to give a 
brown solution. The excess diethyl oxalate was removed under reduced pressure 
and the resulting oily brown solid was triturated with a mixture of CHzCVhexane (1/9. 
200 mL) for 1 h. The solid was collected by filtration, washed with CHjCyhexane 
and dried under vacuum to give a tan solid. The product was used in the next step 
without further purification. NMR (400 MHz, CDCy d 7.68 (s. 2H). 6.5JW5.61 (m. 2H), 
6.53-6.55 (m, 2H). 4.2S4.30 (q, 2H). 1.27-1.31 (L 3H). MS Cala: 369.0. Found: 
367.5 (M-1). 

StepO 

A mixture of N^3.5^ichloro^4^ydroxy-pr»enoxy>i^ylJ^xamic acid ethyl 
ester (500 mg. 1.35 mmol). TFA (5.0 mL) and hexamethylenetetramine (284 mg, 
2.03 mmoO was stirred at 75°C for 1 h to give a red-brown solution. The solution was 
cooled to RT. TFA was removed uhder reduced pressure and 20 mL of H2P was 
added to the remaining brown oil After stirring for 20 min at RT. the mixture was 
extracted with EtOAc (2 x 20 mL). The aqueous phase was basified with saturated 
> aqueous NaHCO* and extracted with an additional EtOAc (2 x 20 mL).; The 
combined EtOAc extracts were washed with saturated aqueous NaHC0 3 (2 x 30 
mL). H 2 0 (50 mL). 1 N HCI (2 x 50 mL). brine (50 mL). dried over N a2 S0 4 . filtered and 
concentrated to give a brown solid. The crude product was purified by flash column 
chromatography to afford a white solid. NMR (400 MHz. CDCI3) d 10.72 (s. 1H). 9.77 
0 (s. 1H). 8.90 (s. 1H). 7.71 (s. 2H). 7.14-7.17 (dd. 1H). 6.96-6.98 (d, 1H). 6.89-6.90 (d. 
1H). 4.42-4.47 (q. 2H). 1.23-1.27 (t 3H). MS Cala: 397.0. Found: 395.7 (M-1). 
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StepE 

To a mixture of r4{3><IicHon>4-<34bi^^ 
oxamlc add ethyl ester (30 mg. 0.08 mmoO and amlnolndan (10 mg, 0.08 mmol) in 
tfichloroethane (1.0 mL) was added sodium tnacetoxyborohydride (22.4 mg, 0.11 
5 mmol) and acetic ackJ (4.5 mg. 0.08 mmd) in single portions. After stirring at RT for 
3 h. ttie solution became dear and yellow. The solution was quenched with saturated 
aqueous NaHCO a (5 mL) and extracted with EtaO (3 x 10 mL). The combined 
extracts were dried over NazSO* filtered and concentrated to give the crude product 
as a yellow glass. The crude product was purified by preparative TLC (5% EtaO in 
10 CHzCy to afford the title compound as an off-white soBd. NMR (400 MHz, CDCI3) d 
8.94 (s, 1H). 7.74 (s. 2H). 7.36-7.37 (d. 1H). 7.19-7.25 (m. 4H). 6.75-6.77 (d, 1H). 
g 6.61-6.64 (dd. 1H). 6.54-6.55 (d. 1H). 4.4CM.46 (q, 2H), 4.3CM.33 (L 1H). 4.05-4.08 

H (d, 1H), 3.95-3.98 (d, 1H), 2.98-3.06 (m, 1H). 2.81-2.88 (m. 1H). 2.42-Z51 (m. 1H). 

Jjj 1.88-1.96 (m, 1H), 1.41-1.45 (L 3H). MS Calo: 514.20. Found: 513.1 (M-1). 

iU 15 Using the appropriate starting materials. EXAMPLES 3-1 to 3-54 were 

jy prepared in an analogous manner to that described in EXAMPLE 3. 

EXAMPLE 3-1 

y N-{4-{3-(2.3-Dirryclro^rK^ \ 

^ phenyQ-oxamic acid ethyl ester, MS Calc.: 460.5 Found: 459,3 (M-1). 

Jg 20 EXAMPLE 3-2 

* N-{4-f3-(3.3-D'rmethyl-piperid^ 

phenyI}-oxamic acid ethyl ester, MS Calc: 454.6 Found: 453.3 (M-1). 

EXAMPLE 3-3 
N-{4-l4-Hyclroxy-3-(3-metr^^ 
25 dimethyl-phenyi>K)xam1c add ethyl ester, MS Calc.: 516.6 Found: 515.3 (M-1). * ' 
EXAMPLE 3-4 

N-{4-l3-(3,4-Dihydro-1 H-isoquirK)firH2-ylmetrryl)-4-hydroxy-pheTO 
dimethyl-phenyr>oxamic acid ethyl ester. MS Calc.: 474.6 Found: 473.3 (M-1). 
EXAMPLE 3-5 
30 N-{4-{3H(4-Huor©-benzytemino)^ 

phenyl)-oxamlc add ethyl ester, MS Calc.: 466.5 Found: 465.2 (M-1). 
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EXAMPLE 3-6 

phenytHxamlc add ethyl ester. MS Cak,: 483.0 Found: 481.3 (M-1). 

EXAMPLE 3-7 

pnenyl^xamicadd ethyl ester. MS Cak,: 490.6 Found: 489.2 (M-1). 

EXAMPLE 3-8 
NH 4-<3VVzeparH-y1^^^ 
acid ethyl ester. MS Calc: 440.5 Found: 439.3 (M-1). 

EXAMPLE 3-9 

^s-WBer^i.^^^ 

m ^ime^henyl^xarnic add ethyl ester. MS Gate, 49Z5 Found: 491.3 (M-1). 

P EXAMPLE 3-10 

S rH^yaVoxy-MO.^^ 

% 15 ph^3.5^^ 

m (M-1). 

^ EXAMPLE 3-11 

S NW ^imethylamln^^^ 

S oxamic acid ethyl ester, MS Gate.: 386.5 Found: 385.3 (M-1). 
2Q EXAMPLE 3-12 

I ^ M4 -Hydroxy-M(rnett^^ 

^phenyi)-oxamicadd-ethyl-ester l _MS-Caki:,414.9-Fc4Jnd: 413.4 (M-1). 

EXAMPLE 3-13 
^Wdopropytamir^^ 
25 oxamic acid ethyl ester, MS Calc.: 398.5 Found: 397.4 (M-1). » 

EXAMPLE 3-14 
N ^4-(4-Hydroxy-3-morpho^^ 
oxamic add ethyl ester, MS Calc.: 428.5 Found: 427.3 (M-1). 

EXAMPLE 3-15 

30 NW 4-Hydroxy-M0W 

phenylVoxamic add ethyl ester. MS Calc: 414.5 Found: 413.5 (M-1). 
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EXAMPLE 3-16 
^^^ydroxy-S-OsopropylamUx)^^ 
oxamlc acid ethyl ester, MS Calc: 400.5 Found: 399.4 (M-1). 

EXAMPLE 3-17 

5 ^KS^dobutylarrirom 

oxamlc acid ethyl ester. MS Calc.: 412.5 Found: 411.4 (M-1). 

EXAMPLE 3-18 
NH4-(3-Cydoperrtylamirw^ 
oxamic add ethyl ester, MS Calc.: 426.5 Found: 425.4 (M-1). 
10 EXAMPLE 3-19 

N-{3-Chk>ro^:H3.3KfimemyH>ip^^ 
melhyl-phenyl^xamic acid methyl ester. MS Cala: 461 .0 Found: 461.1 (M+1). 
EXAMPLE 3-20 
N-{3-a*>ro^3-<2,3-dihydro 
15 phenyl}-oxamic acSd methyl ester. MS Calc.: 467.0 Found: 4675 (M+1). 

EXAMPLE 3-21 

methyHJhenylH)xamic acid ethyl ester. MS Calc: 486.9 Found: 4855 (M-1). 

EXAMPLE 3-22 

20 N-[3^ton>^44iydroxy-3-(3-m^ • 

phenoxyl-S-methyHjhenyl^oxamic acid ethyl ester, MS Calc: 537.1 Found: 5355 

(M-1)„. ~- — 

EXAMPLE 3-23 

N-{3^hlorc^M( / ^ ,0,x> ^ n ^ m ^^ 
25 methyl-phenyi)-oxamic acid ethyl ester. MS Calc: 503.4 Found: 501.1 (M-1). >~ 
EXAMPLE 3-24 
N-(3-Chloro-4-{4-hyd roxy-34(4-teopropyt-benzylami™ 
methyH3henyl)-oxamic add ethyl ester. MS Cakx: 511.2 Found: 5095 (M-1). 

EXAMPLE 3-25 
30 N_(3^ioro-4-t3K3,4-dmydro-1H^o^ 

5-methyH)henylH>xamlc add ethyl ester, MS Calc.: 495.0 Found: 4935 (M-1). 
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EXAMPLE 3-26 
N^4-(3^eparHl-ylmethyl^drox^ 
oxamlc acid ethyl ester. MS Calc.: 461.0 Found: 459.2 (M-1). 

EXAMPLE 3-27 
5 NW3-a(Benzol1 .S^xol^ylmethyl^mino^^ 

chloro-5-methyl-phenylKxamlc add ethyl ester, MS Calc: 513.0 Found: 511.2 (M-1). 
EXAMPLE 3-28 
tH3^*k>ro^44iydroxy-3H^ 
methyn^oxy^ethyHjhenyl^xarnk: acid ethyl ester. MS Calc.: 509.0 Found: 

10 507.3 (M-1). 

EXAMPLE 3-29 
N43-Chlwo^3^methylamirK^ 
oxamic acid ethyl ester. MS Cakx: 406.9 Found: 405.3 (M-1). 

EXAMPLE 3-30 

15 N-<3^hIcH^44iydroxy-M(methyHxo^^ 

methyt-phenyQ-oxamic acid ethyl ester. MS Calc.: 434.9 Found: 433.3 (M-1). 

EXAMPLE 3-31 
NH3-Chloro^3^dopropy1amirK>m^ 
phenyl}-oxamic acid ethyl ester. MS Calc,: 418.9 Found: 417.3 (M-1). 
20 EXAMPLE 3-32 

N-{3,frCichloro^3-<2.3-crity^ 
pnenyQ-oxamic acid methyl ester. MS Calc.: 487.3 Found: 487.2 (M+1). 

EXAMPLE 3-33 
rH3.5-Dichlorc^3K3.3-cTimethyl-pipei^ 
25 phenyl}-oxamic acid methyl ester, MS Cakx: 481.4 Found: 481.2 (M+1). > 
EXAMPLE 3-34 
NK3.5^ichlorc^44iydroxy-3Kirxlan-1-ylaminometriy^ 
oxamic acid methyl ester, MS Calc.: 501.4 Found: 499.1 (M-1). 

EXAMPLE 3-35 

30 N-{3.5-Dichloro-H3-(3.4-dihydro-1 H4soquinorin-2-ylmethylH-hydroxy- 

phenoxyHjhenyI}-oxamic acid methyl ester. MS Calc: 501.4 Found: 501.1 (M+1). 



EXAMPLE 3-36 
N^S^eparvl-ylmethy^^ 
add methyl ester, MS Calc.: 467.4 Found: 465.1 (M-1). 

EXAMPLE 3-37 
N-(3.5^ichIoro^M(1-cyctohexyH1R)e^ 
phenoxy^phenyi^xamic add ethyl ester. MS Calc.: 509.4 Found: 507.2 (M-1). 
EXAMPLE 3-38 
|vK44MBicydo[Z2.1]hept-2-^ 
dlchloro-phenyl^xamfc acid ethyl ester. MS Calc.: 493.4 Found: 491.2 (M-1). 
EXAMPLE 3-39 
tH3.543ichtoro^4^ydro^ 
phenoxy]-phenyl>-oxarnlc acid ethyl ester. MS Calc: 557.5 Found: 555.1 (M-1). - 
EXAMPLE 3-40 
N-(3,5-Dicrik>rc^3-{(4-flu<>r^ 
phenyO-oxamic acid ethyl ester, MS Cakx: 507,35 Found: 505.0 (M-1). 

EXAMPLE 3-41 
N-(3,5^ichloro-4-{4-hydroxy^ 
phenyl)-oxamic acid ethyl ester. MS Calc.: 503.4 Found: 501.0 (M-1). 

EXAMPLE 3-42 
N-(3.5-DkMoro-4-{4-h^^ 
phenyO-oxamic acid ethyl ester. MS Calc: 503.4 Found: 501.0 (M-1). 

EXAMPLE 3-43 
NH3,5^chlon>4-(4-hydroxy^ 
phenoxy^phenyll-oxamic acid ethyl ester, MS Calc.: 539.4 Found: 536.7 (M-1). 

EXAMPLE 3-44 * ' 

r4K3.5^ichloro-H4-hydroxy-M(1-naphthatert-1-yK1R) ethylamino)- methy!}- 
phenoxyVphenyiHJxamic acid ethyl ester, MS Calc: 553.5 Found: 550.8 (M-1). 
EXAMPLE 3-45 
N^.5-Dichloro-4-{44iydro)cy^ 
methyll-phenoxyH)henyl>oxamic add ethyl ester. MS Calc.: 529.4 Found: 526.8 (M- 

1). 



EXAMPLE 3-46 
N43,5^ic*loro-4-(3-cydonexy^ 
oxamic acid ethyl ester. MS Calc.: 481.4 Found: 478.8 (M-1). 

EXAMPLE 3-47 

5 ^MJfcHonHl^^ 

oxamic add ethyl ester. MS Calc: 467.4 Found: 465.1 (M-1). 

EXAMPLE 3-48 
N44-<3-a(Berao[1 ,3]dk>xo»-^ 
S.Wichloro-pheny^xamic add ethyl ester. MS Caic.: 533.4 Found: 531.0 (M-1). 
1Q EXAMPLE 3-49 

rH3.5-Dk*lon>4-{34(4-cn^ 

01 phenyO-oxamic add ethyl ester. MS Cakx: 523.8 Found: 521.1 (M-1). 

EXAMPLE 3-50 

fU NK3 ,5-Dichlorc-4-{4-hydroxy-31^^ phenoxy}- 

S| 15 phenyO-oxamic add ethyl ester, MS Calc.: 531.4 Found: 529.2 (M-1). 

td EXAMPLE 3-51 

™ tH 3 i 5^ ich |oro^44 1 ydroxy-3^thylamirK>mem 

2 add ethyl ester, MS Calc.: 413.3 Found: 411.2 (M-1). 
Q EXAMPLE 3-52 

J 20 N^3,5^ichloro^(3^dopropylaminomethyl^ydroxy^henoxy)^henya- 

^0 oxamic acid ethyl ester, MS Calc.: 439.3 Found: 437.3 (M-1). 

EXAMPLE 3-53 
rH3,5-Dichtoro^4-hydroxy-3-mo^ 
oxamic add ethyl ester. MS Calc.: 469.3 Found: 467.3 (M-1). 
25 EXAMPLE 3-54 ^ " 

N-[3.5^ichloro-4-<3^ctobutylam^ 
oxamic acid ethyl ester. MS Calc.: 453.3 Found: 451.3 (M-1). 
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EXAMPLE4 

^^^^^ 

dimemyH.heny^xan.c aod eth* V- "* „ 10 „*, 

The soluBon was allowed to — m to KT.AW c<Jocenlrated lo 9 ,ve Ihe 

, title compound as a white soM. MS Calc. . ^ 4.! to 4-10 were 

n Me MS Calc 469.1 Found: 468.2 (M-1). 
pheny.VcxamKie.MSCa.c.4 

MS Calc: 480.0 Found: 479.2 (M-1). 

EXAMPLE 4-5 i 

h 0 m«; Calc 453.1 Found: 452.3 (M-1)- 
phenyl}-oxamide, MS Calc,: 455.1 Found: 454.2 (M-1). 



EXAMPLE 4-8 

o»-**MBC*:«.1 Founi «Bi (M-D- 

EXAMPIE4-10 

^Cyaorxr^^ne^ 



Q 

I « 

W 
vO 
fU 

e 
.w 




***** nan 

.^ Of2 . 6 .^ to ro^thoxy^-^pwenyl ether (250 mg. 0.80 
A m,xture of 2 ' 6 ^°^ ^ 290 mg. 1-4 mmd) and Eaton's reagent 

was stirred at 80°C for 5 h and cooled R The precipitate 

a^nod^se Wo 30 mL of ice water. ^ me 

_ « was co^ed by f^oa and taKen up - ^ NMR (400 MHz. 

S produ* purified by prepare , UC ™** (<J ^ 

* CDCy d 8.29^.30 (S.2H). 7.83-7.86 (d 2H) ' , Foun d: 486.0 

7 04-7.07 (dd. 1H). 6.82-6.87 (d. 1H). 3.73 (s. 3H>. MS Cato.. 486 



25 



(M-1). 

StepB 



Step o 

„ t tWc FXAWIPLE 5 can be prepared from the product of 
^ ana^s «o ^ " ~ ^ lbroad , 1H >. 7.80-7.82 « 

U*, «. approve «-*.^*^, M 
prepared in an analogous manner to that described in EXAMPLE 5. 
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EXAMPLE 5-1 

^3,5-Di^^ 
oxamic acid. MS Calc: 514.9 Found: 513.0 (M-1). 

EXAMPLE 5-2 

N ^n.oro^4^^ 
pheny^xamic acid, MS Calc: 495.0 Found: 494.1 (M-1). 

EXAMPLE 5-3 

pheny^xamide. MS Calc: 494.0 Found: 493.2 (M-1). 

EXAMPLE 5-4 



EXAMPLE 5-* 

,yl ester, MS Calc: 509.0 Found: 508.2 (M-1). 

EXAMPLE 5-5 

ic r^ir- • 481.0 Found: 480.2 (M-1). 



15 acid. MS Calc: 481.0 Found: 480.2 (M-1). 

EXAMPLE 5-6 

^3-Ben.enesulfon^^ 

MS Calc.: 480.0 Found: 479.2 (M-1). 

EXAMPLE 5-7 

N-(3 5-DicNorc^^^^ 
oxamic acid ethyl ester, MS Calc: 559.0 Found: 558.2 (M-1). 

EXAMPLE 5-8 

^ichlor^^ 
oxamic add. MS Calc: 531.0 Found: 530.1 (M-1). 

EXAMPLE 5-9 

25 ^MSchlc^-^xy^napr^ 

oxamic acid eVhy. ester. MS Calc: SSS.OFound-. 55*2 (M-1). 

EXAMPLE 5-10 

N^^D^Ioro^^yd-oxy-^^ate^lfc^r^xyHWl- 
30 oxamic acid. MS Calc: 559.0 Found: 568.2 (M-1). 



5 



EXAMPLE 5-11 

acid MS Cate.: 495.0 Found: 494.1 (M-1). 

EXAMPLE 5-12 

^chtor^^ 
oxamide. MS Calc, 494.0 Found: 493.0 (M-1). 

EXAMPLE 6 
Step A 

, ^ « 10. *mm**~^^ 

«*« ^J^'^^aeH (14 9 . IZOmmcO. The 
(5,. 16 mmcflwas added P°*°"* Ke ^™ .„ ^ to RT and s«ned at RT for Ih. 

The reaction mixture was added drop** into ^ . 

water and dried to afford the product MS Calc. 

StepB 

was added 1N HO (5 ^^^"^ was * 

30 ^tc^-^-- 



h nf this EXAMPLE 6 can be prepared from the product of 
TH3 Me compound of Ms .ccortRng to 

B vfc dememtfatton, ^"^^^ NMR( ^0MH,COC«d 

2H). MS Calc: 487.0 Found: 485.9 (M-1). pl£S M „, 6-13 were 

Us,*, I. approve star** ™'^^^ 6 
prepa ^^ a nana^manne I «.*=«*-W | " EXAMPl£6 - 
^ EXAMPLE 6-1 

acid MS Calc: 379.1 Found: 378.2 (M-D. 

EXAMPLE 6-2 

. MSCa te :433.0 F ound..43,0(M.1) E ^ pi£M 

add ethyl ester, MS Gate.: 475.0 Found: 474.0 

EXAMPLE 6-4 

oxam te aleWes te r.MSCa fe: 50,.0 F o U nd:4 S9 . 9 (M-,,. 

EXAMPLE 6-5 

^W^ro^^n^^nV^^^Hf^ 
oxam i cao l deVny 1 es l er.MSCa fc :5 2 9.1Found:5 2 8.0(M-1,. 

EXAMPLE 6-6 

o^addetnytesUr.MSC^c.: 501.0 Fo^499.9 (M-1). 

EXAMPLE 6-7 
M4W BuU^*nyM-^^ 
30 acid, MS Calc: 461.0 Found: 460.2 (M-1). 



EXAMPLE 6-8 

oxamlc ac l d.MSCala:495.0Found:493.9<M-1). 

EXAMPLE 6-9 

acid MS Cakx: 447.0 Found: 446.0 <M-1). 

EXAMPLE 6-10 

pheny ^xan,oac i d.MSCa l a:S1 3 .0F««d: 5 l2.p(M-1). 
v EXAMPIEB-11 

M^S-DicNo^^ 
oxamic acid, MS Calc.: 459.0 Found: 458.2 (M-1). 

EXAMPLE 6-12 

15 oxamicacid,MSCa l o.:473.0Found:472.2(M-1). 

EXAMPLE 6-13 

NW 3-Cydoprc^^ \ 
£3 ph eny«]-oxamIcadd,MSCala:419.1FcH J nd:418.0(M.1). 

g EXAMPLE 7 

^ 20 4,3-Phenoxy^ethox^ 

Step A 

To a cooled (0»C,. s*red •*■«• <* ^^■^ho^^*'* 
drop^se. A«er having been wanned to 

methoxyphenol (5.8 g). 
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To a solution of 3-oenzyi » s-dimethyMtrobenzene 
; mMure was parfcned «-"""-* ^ ^ su»a te a* 

dimethylnitrobenzene (1.9 g) as an orange sohd. 

StepC 

Step D 

.Mtoomstnane (4 ml.) was sweo or * Tno ^ ^ 

aeeufe. wa« « - J^. (10 * 

p.par.d^anana^rna^.oUu.desaibedU.riXAMPlBT. 

F EXAMPLE 7-1 

H^D^^ydro^^no^n^ ac* «* 

ester. MS found: 460. 

EXAMPLE 7-2 

30 acid ethyl ester, MS found: 495. 
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EXAMPLE7-3 

acid. MS found: 467. 

EXAMPLE 7-4 

MS found: 432. 

EXAMPLE 7-5 

M^crOc*^ 
acid ethyl ester, MS found: 478. 

EXAMPLE 7-6 

add. MS found: 450. 

EXAMPLE 7-7 

15 acid, MS found: 410. 

EXAMPLE 7-8 

^4-Hydroxy-^he^^ add. MS 

found: 392. 

EXAMPLE 7-8 
20 NWH^oro-phenoxy^ 

add, MS found: 426. 

EXAMPLE 8 

2,2^imethyV7-hydroxy-4-methoxyindane 

25 StepA 

To a cooled (0°C). stirred solution of 4.7-dimethoxyindan-1-one (1 g) in THF 
(20 mL) was added Mum hexamethyldisHizane (6.2 mL of a 1M solution in THF)- 
After 45 min. methyl lodkfe (0.4 mL) was added and the resulting mbdure was 
30 allowed to stir at RT for 3 h. 

StepB 

Afte, stW n 9 at RT. (b^ng the add*- of the first e<^valen, of methyl 
iodide, the reecfioa mMure was -ecooied to 0-C a™, an addidonai portion .of 
hexarnethyWsRizane (6.2 mU was added. Me, 45 min. n^yl iodide (0.4 mL, was 
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.. »„ at RT for 3 h. Tlie reaction was 



one (1.0 g) as a brown o8. 



Stepc 

To a coded (.7m — * «**» -a**"-****"*'**^ 

To a coded ( 78 J. ^rtde (9 mL of . 1M 

one (1 g) m dicWoromethane (20 mL) w* to ^ 

,o RT, stirred for 3 h. «*n recocted to -78 C. ^ ^ 

,o afford W^me^?^,^-^^^^^ (0.85 g) 
StepD 

To a s(!TO d soiution o. ^^^droxy^emoxywan-l-e^ 
! «™i add (466 ma) m dcrJoromethane (12 mL) was added 
mg) and methanesu«o™o aod (466 mg) portions of 

^.ane (664 mg). Ever, 03 * over a 3 h =^ ^ 

ethanes** - - «« sotfl s**. 

acotortessvraxysoBd. cyamples 8-1 to 8-8 were 

^ „ appropriate starting matenals. 6 ^ 1PLE ^ ' ^ 
spared using mefcods anafcgous «o those descHbed „ EXAMPLE 8 ? nd * 
5 SCHEMES K and L. 

EXAMPLE 8-1 

oxamic add. meWng point found: 226-229°C (dec). 

EXAMPLE 8-2 

30 N^ydroxy^an^^.^emyH.hen^loadd. 
MS Found: 340. 



EXAMPLE 8-3 

MS F.und:360. ^pyEM 

MS Found: 339. ^p^M. 
MSFound-360. EXAMPLE &-7 

« p^^^acM.MSFouoa^T^^ 
b pl WnylH>xamide. MS Found: 373. 



O EXAMPLE 9 

temperature, stirred for 1.5 h, Ice was " over sodium sulfate, 

. . -~ _\ „c- „r» nff-Whtte SOlkJ. 



30 



wrai ' 

benzaldenyde (8.65 g) as an «*«M» •** 
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StepB 

To a cooled (0 C) hy(JiilJe 0 3 g „, 

hydroxy^^zaktehyde (8-6 9) m DMF (130 mL) was ^ t0 



white solid. 

StepC 



15 



StepC 

To a cooted (-78-C). stored so.u«on of ^Z^**™***^™^ 

0.5M so*™ potass™, tartrate sulfate ^ 

Mme(hylsilany^thoxyrae<rK3xy)^envlHteC>H 0O>» 9». 



20 DwithoulfortherpunlicaBon. 



StepO 

" T oaso^o, l ^^^^>^7rt 
x w ^.y^M (250 mg). triphenyWphosphine (300 mg) ana p- 

25 h. hexanes were added, sotds f Itereo. duomatographed 
„ e wa, concent in ^ ^^^ ethy v^ 

rnexanes-2% ethyl acetate/hexanes) to afford pHMZ-craoro^" 



mg) as an oil. 

StepE 

To a stirred « - VW^^^^^^Zs 

*^w^™^»^«*™ 1280 m9> m ^ ^ 



mL)7THF (0.2 mL) was added 6% sulfuric acid in MeOH (2.5 mL) and the resulting 
solution was stirred for 1 h. The reaction was quenched with 1N aqueous sodium 
bicarbonate, extracted with ethyl acetate, the organic layer dried over sodium sulfate 
and concentrated to vacuo. Rash chromatography (15% ethyl acetate/hexanes) 
5 afforded 4-(2-cNoro-6^metrjvl-4^^ 
(170 mg) as a yellow semi-solid. 

StepF 

To a warm (100°C) solution of 4^2K^toro-6HnethyM^itro-phenoxy)-2-(4- 
fluorophenoxymethyO-phenoJ (100 mg) in glacial acetic acid (2.5 mL) was added zinc 
10 dust (243 mg) and heating was continued for 30 min. The reaction mixture was 
cooled, diluted with ethyl acetate and filtered through Celite*. The filtratel-was 
01 washed with 1M aqueous sodium bicarbonate, dried over sodium sulfate, 

g concentrated in vacuo and flashed chromatographed (30% ethyl acetate/hexanes) to 

TU afford 4-(4-amino-2-<*loro-6-methyl-pte^ t 90 

^jj 15 mg) as a tan solid. 

& StepG 

A solution of 4-(4-amirK>-2-chloro-6-methy^^ 
Q methyO-phenol (90 mg) In diethyloxylate (1 mL) was heated at 125°C for 18 h. The 

O resulting solution was flash chromatographed (30% ethyl acetate/hexanes) to afford 

*J 20 N-{3-chloro^3-(4-fluoro-phenoxymethyl^^ 

oxamic add ethyl ester (70 mg). 

Using the appropriate starting materials. EXAMPLE 9-1 was prepared in an 
analogous manner to that described in EXAMPLE 9. 

EXAMPLE 9-1 > 
25 N-T3-Chloro-4-(4-hydroxy-3-phenoxymethyHJh 
oxamic acid ethyl ester, MS Found: 454. 

EXAMPLE 10 

r4-{3.5-Dich1oro^K1H-indol-5-yloxy)-phenyll-oxamic acid ethyl ester 
30 Step A 

Potassium carbonate (0.71 g. 5.12 mmol) was added to a solution of 5- 
hydroxyindole (0.62 g. 4.66 mmol) and 3.5-dic^loro-4-iodonitrobenzene (1.48 g. 4.66 



FU 
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mmol) in N-methyipyrrolidone (10 mL). The resulting mixture was stirTed at 125°C 
for 3 h and cooled to RT. The mixture was poured into 1N Ha (100 mL) and 
extracted with CHzCfe (3 x 25 mL). The combined organic extracts were washed with 
1N Ha (2 x 50 mL). HjO (3 x 100 mL), brine (1 x 100 mL). and then dried and 
5 concentrated. The residue was purified by preparative TLC (35% CH 2 Cl 2 in hexanes) 
to give a yellow solid. MS Cate.: 322 Found: 321.2. (M-1). 

StepB 

The title compound of EXAMPLE 10 was prepared from the product of Step A 
via hydrogenatfon and oxamate formation. MS Cate.: 392.0. Found: 391.2. (M-1). 
10 Using the appropriate starting materials. EXAMPLES 10-1 to 10-7 were 

prepared in an analogous manner to that described in EXAMPLE 10. * _ 

EXAMPLE 10-1 

N-[3,5-Dichtoro-4-(imndol-5-vloxyHJhenylH>xamlc add ethyt ester, MS 
Calc: 392.0 Found: 391.2. (M-1). 
15 EXAMPLE 10-2 

N-{3,5-DichIoro-4-<1 HHndoK5-yioxy}-pheny11-oxarn!c acid, MS Cate.: 364.0, 
Found: 363.1 (M-1). 

EXAMPLE 10-3 

N-I3.5-Dichlciro^1H-indol-5-ytoxy)i3henylJ-oxamide, MS Calc.: 372.1 
20 Found: 371.2 (M-1). 

EXAMPLE 10-4 

N-{3-CMoro-4-<1 H-indc^5-yioxy)-^Hriethy»-phenyll-oxanik: add, MS Calc.: 
344.1 Found: 343.2 (M-1). 

EXAMPLE 10-5 f - 

25 N-r3-Chloro^H1 H-irKk)^y1oxy}-5HTiethyH>henyrH)xamide, MS Cate.? 343.1 

Found: 342.2 (M-1). 

EXAMPLE 10-6 

^3,5-Dichloro-4-(2H7iemyl-1H-indol-5-ytaxy)-phenylK acid ethyl ester, 
MS Calc.: 406.0 Found: 405.2 (M-1). 
30 EXAMPLE 10-7 

N-f3,5-Dichtorc^2-methyMH-irri^^ MS Cate.: 

378.0 Found: 377.1 (M-1). 
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CLAIMS 

What is claimed is: 

1 . A compound of the Formula 



R° R 

d4 R 1 



NC(0)C(0)R 8 



0) 



a prodrug thereof, a geometric or optical isomer thereof, or a pharmaceutical 
2 acceptable salt of said compound, said prodrug, or said isomer, wherein: 

l=s= r\ r 2 and R 3 are each independently hydrogen, halogen, C n< alkyl. 

ry 

HI trifluoromethyl,-CNorOCF3: 

Kj 10 R 4 is^(O) 2 NR 9 R 1 ^-C(O)NRV^-(C 1 ^alM)^R 9 R 1 ^-NR 9 C(O)R 10 . 

§ -NR'C^NRV 0 . -NR 8 S(0)2R 10 . -{C^ alkyn-OR 1 *. -OR 11 or -S(0) a R 12 ; 

^ or R 3 and R 4 may be taken together to form a carbocydic ring A of the ^ 

Jj formula -{CH^r or a heterocycfic ring A selected from the group consisting of -Q- 

S (CH2) C - and -{CH^j-CHCHz)*- wherein Q is O. S or NR 17 . wherein said carbocydic 

%8 15 ring A and said heterocydic ring A are each independently optionally substituted with 

~ one or more substituents independently selected from alkyl. halide or oxo; 

R 5 is hydroxy, C M alkoxy or OC(0)R 9 ; 

or R 4 and R 5 may be taken together to form a heterocydic ring B selected 
from the group consisting of -CR 9 =CR 10 -NH-. -N=CR 9 -NH-. -CR 9 =CH-0- and * 
20 -CR 9 =CH-S-; 

R 6 is hydrogen, halogen, C M alkyl or trifluoromethyl; 
R 7 is hydrogen or alkyl; 
R'is-OR 9 or-NR^R 20 ; 

R 9 and R 10 for each occurrence are independently (A) hydrogen, (B) Cn« 
25 alkyl optionally substituted with one or more substituents independently selected from 
Group V, (C) C2. 12 alkenyl, (D) Cj., 0 cydoalkyl optionally substituted with one or more 
substituents independently seleded from d-e alkyl. Cm a!kyny>. Cmo cydoalkyl, -CN. 
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-NR 13 R 1 \ oxo, -OR 18 , -COOR 18 or aryl optionally substituted with X and Y, (E) aryl 
optionally substituted with X and Y, or (F) het optionally substituted with X and Y; 

or R 9 and R 10 for any occurrence may be taken together to form a 
heterocyclic ring C optionally further containing a second heterogroup selected from 
the group consisting of -O. -NR 13 - and -S-, and optionally further substituted with one 
or more substituents independently selected from alkyl, oxo, -NR t3 R 1 \ -OR 18 , 
-C(0)2R 18 , -CN. -C<0) R 9 , aryl optionally substituted with X and Y, het optionally 
substituted with X and Y, spirocydoalkyl, and a carbocydic ring B selected from 
the group consisting of 5-. 6-, 7- and 8-membered partially and fully saturated, and 
unsaturated carbocydic rings, and including any bicydic group in which said 
carbocydic ring B is fused to a carbocydic ring C selected from the group consisting 
of 5-, 6-. 7-and 8-membered partially and fully saturated, and unsaturated carbocydic 
rings; 

r 11 js c M2 alkyl optionally substituted with one or more substituents 
independently selected from Group V, Ca-12 alkenyl, Quo cycloalkyl, trifluoromethyl, 
difluoromethyl. monofluoromethyl. aryl optionally substituted with X and Y, het 
optionally substituted with X and Y, -C(0)NR 9 R 10 or -C(0)R 9 ; 

R 12 is Cm alkyl optionally substituted with one or more substituents 
independently selected from Group V. alkenyl, C^o cydoalkyt, aryl optionally 
substituted with X and Y, or het optionally substituted with X and Y; 

R 13 and R 14 for each occurrence are independently hydrogen, C^ alkyU Cm 
alkenyl, -{C^ alkylH^-e alkoxy, aryl optionally substituted with X and Y. het optionally 
50 substituted with X and Y, -(C^ alkyl)-aryl optionally substituted with X and Y, -iC^ 
alkyO-heterocyde optionally substituted with X and Y, -{C1-4 alkyT)-hydroxy f ^C,^ 
alkyl)-halo, -{C^ alkyl>-poly-halo, -{C^ alkyl>-CONR 15 R 16 or C^o cydoalkyt J 

R 15 and R 16 for each occurrence are independently hydrogen," C« alkyl, Cy. 10 
cydoalkyl or aryl optionally substituted with X and Y; 
55 R 17 is hydrogen. Cm alkyl. -COR 9 or -SOzR 9 ; 

R 18 is hydrogen, C^ alkyl, C^ alkenyl. -<C,.e alkyO-d* alkoxy, aryl optionally 
substituted with X and Y, het optionally substituted with X and Y, -(C^' alkyl)-aryl 
■ optionally substituted with X and Y, -<C^ alkyT)-heterocyde optionally substituted with 
X and Y, -(C^ a!kyl)-hydroxy, -{Ciu alkyO-halo, -{C^ alkyl)-poly-halo. -{C,^ alkyl)- 
60 CONR 15 R 16 , -(C M alkylMC,., alkoxy) or Cj.,0 cydoalkyl; 
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R 19 is hydrogen or Chalky!; 
R 20 is hydrogen or C w alkyl; 
Wis O, S{OU . CH 2 or NR* ; 

Group V is halogen, -NR 13 R 14 , -OCFj. -OR 9 , oxo. trffluoromethyl. -CN.'C». W 
65 cydoalkyl, aryl optionany substituted with X and Y. and het optionally substituted with 
XandY; 

het for each occurrence is a heterocyclic ring D selected from the group 
consisting of 4-. 5-. 6-, 7- and B-fnembered partially and fully saturated, and 
unsaturated, heterocyclic rings containing from one to four beteroatoms 

70 independently selected from the group consisting of N. O and S, and including any 
bicyclic group in which said heterocyclic ring D is fused to a benzene ringjor a 
heterocyclic ring E selected from the group consisting of 4-, 5-, 6-, 7- and 8- 
membered partially and fully saturated, and unsaturated, heterocyclic rings containing 
from one to four heteroatoms independently selected from the group consisting of N. 

75 O and S; 

X and Y for each occurrence are independently (A) hydrogen. (B) halogen, 
(C) trifluoromethyl. (D) -OCF 3 . (E) -CN. (F) C« alkyl optionally substituted with one or 
more subsfrtuents IrkdependenUy selected from the group consisting of halogen. 
-OCF 3 . -CF 3 and phenyl, (G) d-e alkoxy, (H) aryl optionally substituted with one or 
80 more substituents independently selected from the group consisting of halogen, 

-OCF 3 , -CF 3 , alkyl and alkoxy, (I) -C(0) 2 R 13 , (J) -C(0)NR 13 R M . (K) -C(0)R 13 . 
(L) -NR 13 C(0)NR 13 R 14 and (M) -NR 13 C(0)R 14 ; 

or X and Y for any occurrence in the same variable may be taken together to 
form (a) a carbocydic ring D of the formula -(CHz),- or (b) a heterocyclic^ring F 
85 selected from the group consisting of -CKCHzWS-, (CH^gNH- and -CH=CHNH- > , 
a and d are each independently 0, 1 or 2; 
bis 3. 4, 5, 6 or 7; 

c, f. g. j and k are each independently 2, 3, 4, 5 or 6; and 
e is 3, 4. 5, 6 or 7. 

2. a compound or pharmaceutical^ acceptable salt as defined in claim 1 
wherein W is oxygen. 

3. A compound or pharmaceutically acceptable salt as defined in daim 2 
wherein R 1 is located at the 3 position, R 2 is located at the 5 position, R 3 is located at 



-110- 



«. z pcsi.cn. R- is boated at to r posWon. ff is fccatrf at to * P— ana * is 

located at the 5* position. . 

4 A compound or pharmaceutical* acceptable salt as defined in dam* 3 
wherein R 3 is hydrogen, or R 3 and R 4 are taken together to form said carbocydic ring 
A or said heterocyclic ring A. R 5 is hydroxy. R 6 is hydrogen and R is hydrogen. 

5. A compound or pharmaceutical acceptable salt as defined in daim 4 

wherein R 3 is hydrogen. E 
6 A compound or pharmaceutical^ acceptable salt as defined in daim 5 
wherein r' and R 2 are each independently methyl, bromo or chloro. and R is 
hydroxy, methoxy, ethoxy, isopropoxy. NH 2 or NH(CHa). 

7. A compound or pharmaceutically acceptable salt as defined in daun 6 
wherein R 4 is SCO^NrV 0 . R 9 is hydrogen, isopropyl. -CH r 2-thienyl. -CHr 
cydopropyl. cydopropyl. -(CH^OH, exo-2-norbomyl. methyl, ethyl. 4-fluorophenyl. 
cydobutyl, cydopentyl. cydohexyl. n-pro P y». n^A n-pentyl. n-hexyl. „-octyl or n- 
decyl. and R 10 is hydrogen or methyl. 

8 A compound or pharmaceutical acceptable salt as defined in da.m 7 
wherein R 1 is chloro. R 2 is methyl. R« is hydroxy. R 9 is cydopropyl and R w is 

hydrogen. . 
g. A pharmaceutically acceptable salt as defined in daim 8 wherein sad 

I salt is a sodium salt 

10. A pharmaceutically acceptable salt as defined in daim 8 where,n said 

salt is a potassium salt 

9 A compound or pharmaceutically acceptable salt as defined in daim 7 
wherein R 1 is methyl. R 2 is methyl. R 8 is hydroxy, R 9 is cydopropyl and* 10 is 

0 hydrogen. - 

10. A pharmaceutically acceptable salt as defined in daim 9 wherein said 

salt is a sodium salt 

11. A pharmaceutically acceptable salt as defined in daim 9 wherein said 

salt is a potassium salt 
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12. A compound or pharmaceutical acceptable salt as defined in di 
wherein R 4 Is SPfeNR'R 10 . and R 9 and R 10 are taken together with the nitrogen 



to which they are attached to form U{CH^ A , NCCHJs. morphoSne or 

1 3. A compound or pharmaceutically acceptable salt as defined in claim 6 
wherein R 4 is -C(0)NR 8 R 10 . R 9 is methyl, ethyl, isopropyl. /^propyl, isobutyl, n-butyl. 
f^pentyl. n-bexyl. 4-fluorophenyl, -CrV2-thienyl. cydopropyl. ^Hrcydopropyl, 
cydobutyl, cydopentyl, cydohexyl. -CHrcydohexyl, endo-2-norbomyl, exc-2- 
norbomyl, (S)-1-phenylethyl. (R)-1-phenylethyl. ^^^orophenyt, -CHr4- 
chlorophenyl. -CHr^-fluorophenyl, -Cr^a-^^"^^*- •CH r 2-chJon>4- 
fluorophenyl. -CH^-fluoro^-chlorophenyl, ^Hr3.4^ifHx>rophenyl, -OV*- 
isopropylphenyl. -CH r 2,3^ichlorophenyl. -CHz-2.4-dichlorophenyl, -CH r 3,4- 
dichlorophenyl, -CH r 3-trifluoromethyJ^-cri!orophenyl, 4-phenylphenyl. 3-<2,4- 
_ cJimethyOpentyl. (R)-1-<1-naphthyl)ethyl, 1,1-dimethylpropyl. 1,2-dimethylpropyl. 2,2- 
dimethylpropyl. (RKK2-naphthyl)ethyl, (R)-2-(1-naphthyl)ethyl. -CHrO-naphthyl), 
(R)-1-cydohexylethyl, (S)-1-cydohexylethyl, -CH2-3,4-methylenedioxyphenyl, -CHz-4- 
f-butylphenyl. -CH2-2.3-dichlorophenyl. 1-indanyl. (R)-1-indanyl. (S)-1-indanyl, 5- 
indanyl. 1-{1,2,3 f 4-tetrahydronaphthy0 or (R)-1-cydohexylethyl, and R 10 is hydrogen; 
methyl or ethyl. 

14. A compound or pharmaceutically acceptable salt as defined in daim 
13 wherein R 1 is methyl, R 2 is methyl. R 8 is hydroxy. R 9 is cydobutyl and R 10 is 
methyl. 

15. A pharmaceutically acceptable salt as defined in daim Uwherein said 
salt is a sodium salt * . 

16. A phaimaceuticany acceptable salt as defined in daim 14 wherein said 
salt is a potassium salt 

17. A compound or pharmaceutically acceptable salt as defined in daim 
13 wherein R 1 is chloro, R 2 is methyl. R 6 is hydroxy. R 9 is cydobutyl and R 10 is 




methyl. 

1 8. A pharmaceutically acceptable salt as defined in daim 17 wherein said 
5 salt is a sodium salt 
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19. A pharmaceutical^ acceptable salt as defined in daim 17 wherein said 
salt is a potassium salt 

20. A compound or pharmaceutical acceptable salt as defined in daim 
13 wherein R 1 is chloro, R 2 is chloro, R 8 is hydroxy. R 9 is cydobutyl and R t0 is methyl 

21 . A pharmaceutical^ acceptable salt as defined in daim 20 wherein said 
salt is a sodium salt 

22. A pharmaceutically acceptable salt as defined in daim 20 wherein said 
salt is a potassium salt 

23. A compound or pharmaceutically acceptable salt as defined in claim 6 
wherein R* is -C(0)NR 9 R 10 . and R 9 and R 10 are taken together with the nitrogen atom 
to which they are attached to form UiCHJh, H{CH&. NtCHjfc. NCCHa)*. morphojine. 

CH CH 

oo CO. go. q^q^ 




24. A compound or pharmaceutically acceptable salt as defined in daim 6 
wherein R 4 is -CH 2 NR 9 R 10 . R 9 is methyl, n-propyl. isopropyl, cydopropyl, cydobutyl, 
cydopentyl. cydohexyt. exo-2-norbomyl, -CH^-fluorophenyl. -CHz^-chlorophenyl. - 
CH2-4-isopropylphenyl. -CH2-3.4-methylenedioxyphenyl. (RH^I^apntnyOethyl. < R >" 
1-phenylethyl. (S)-1-phenylethyt, (R)-1-cyclohexylethyl, H'1.2.3.4- 
tetrahydronaphthyl). 1-indanyt or -CHH1-naphthyl). and R 10 is hydrogen, methyl or- 
COCH3. 

25. A compound or pharmaceuHcatty acceptable salt as defined in daim 6 
wherein R 4 Is -CH^R 10 . and R 9 and R 10 are taken together with the nitrogen atom 
to which they are attached'to form N(CH2) 6 . morphofine. 
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26. A compound or pharmaceutical acceptable salt as defined in daim 6 
wherein R* is -NHCOR 8 , and R 9 is cydopropyi or cydobutyl. 

27. A compound or pharmaceuticatty acceptable salt as defined in claim 6 
wherein R 4 is S{0)£C 2 . and R 12 is 4-chlorophenyl. phenyl. 1-naphthyt, 2niaphthyl, - 
CHz-cyclo propyl, Isopropyl, -CH2-cydobuty1, -CHrcydohexyi, cydopentyl, -CHz-4- 
fluorophenyl, 4-tolyl, methyl, ethyl, n-butyl, -CHz-phenyl or n-propyl. 

28. A compound or pharmaceuticalty acceptable salt as defined in daim 
27 wherein R 1 is chloro. R 2 is chloro, R 8 is ethoxy and R 12 is cydopentyl 

29. A pharmaceutical^ acceptable salt as defined in daim 28 wherein said 
salt is a sodium salt 

30. A pharmaceutically acceptable salt as defined in claim 28 wherein said 
salt is a potassium salt 

31. A compound or pharmaceutically acceptable salt as defined in claim 
27 wherein R 1 is chloro, R 2 is chloro, R 8 is hydroxy and R 12 is -CHz-cydopropyl. 

~~ 32. " A pharmaceutically acceptable salt as defined in daim 31 wherein said 
salt is a sodium salt 

33. A pharmaceutically acceptable salt as defined in daim 31 wherein said 
salt is a potassium salt 

34. A compound or pharmaceuticafly acceptable salt as defined in daim 
27 wherein R 1 is chloro, R 2 is chloro. R 8 is hydroxy and R 12 is -CHrcydobutyl. 

35. A pharmaceutically acceptable salt as defined in daim 34 wherein said 
salt is a sodium salt 

36. A pharmaceutically acceptable salt as defined in claim 34 wherein said 
salt is a potassium salt ^ . 

37. A compound or pharmaceutically acceptable salt as defined in daim 
27 wherein R 1 is methyl. R 2 is methyl, R B is hydroxy and R 12 is -CHrcydopropyi. 

38. A pharmaceutically acceptable salt as defined in daim 37 wherein said 
salt is a sodium salt 

39. A pharmaceutically acceptable salt as defined in daim 37 wherein said 
salt is a potassium salt 

40. A compound or pharmaceutically acceptable salt as defined in daim 4 
wherein R 1 and R 2 are each independently methyl, bromo or chloro, R 3 is hydrogen, 
R 4 and R 5 are taken together to form 
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R 10 , R 6 fe hydrogen, R 7 is hydrogen, R 8 is ethoxy. hydroxy or NH 2 . and 

R 10 is hydrogen or methyl. 

41 . A compound or pharmaceutically acceptable salt as defined in claim S 
wherein R 4 is -OR 11 , and R 1t is phenyl, 4-chtorophenyl or 4-fluorophenyl. 

42. A compound or pharmaceuticafty acceptable salt as defined in claim 5 
wherein R 4 is -(d-e alkyQ-OR 11 . and R 11 is phenyl or 4-fluorophenyL 

43. A compound or pharmaceutically acceptable salt as defined in claim 4 
wherein R 3 and R 4 are taken together to form said carbocydic ring A of said 
heterocyclic ring A. * ;~ 

44. A compound or pharmaceutically acceptable salt as defined in dalm 

43 wherein R 3 and R 4 are taken together to form said carbocydic ring A. 

45. A compound or pharmaceutically acceptable salt as defined in claim 

44 wherein R 3 and R 4 are taken together to form -{CH^y, -CHr^CH^z-CHz- or 
-(CH^-. 

46. A compound or pharmaceutically acceptable salt as defined in dawn 

45 wherein R 1 is methyl, R 2 Is methyl. R 8 is hydroxy and R 3 and R 4 are taken together 
to form -(CHJr. 

47. A pharmaceutically acceptable salt as defined in daim 46 wherein said 
salt is a sodium salt 

48. A pharmaceutically acceptable salt as defined in daim 46 wherein said 
salt is a potassium salt 

49. A compound or pharmaceutically acceptable salt as defined in daim 1 
wherein R 8 is -OR 9 and R 9 is ethyl. 

50. A pharmaceutically acceptable salt as defined in daim 1 wherein said 
salt is a potassium or sodium salt 

51. A compound, prodrug, isomer or pharmaceutically acceptable salt as 
defined in daim 1 wherein said compound is selected from the group consisting of 

N-{3-diloro^3-cydorxopylsulfamoyl^y 
oxamic add, 
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l^4^3^dopropylsutfamoyM4iydroxy-^ 
oxamic acid, 

N^4^cydobutykTiethykarbanwyl)^ydroxy-p^^ 
phenyQ-oxamic acid, 

tH3^loro-443^<^dobutyl^thyt^rbamoyO-4-hy^ 
phenyi}-oxamic acid, 

N{4-(7-hydroxy<4rKiar>^yloxy)A^ acW, 
N^3.5^ichtoro^3Kcyck>butylwr^ 
phenyO-oxamic acid, 

N43,5KJichlofo^3H^ck>pentanesulfonyM-hydroxy-phenoxy)-^ 
acid, I _ 

N^,5-<ik*loro^3^dopropylmetriari^ 
oxamic add, 

N^,5<Jichloro^(3^dobutylmethanesufo^ 

oxamic add and 

N^3^dopropylmethanesulfc^y1^ydroxy-phenoxy)-3,5-dim^hyl- 
phenytj-oxarnic add. 

52. A compound or pharmaceutical acceptable salt as defined in daim 1 
wherein said compound is seleded from the group consisting of 

N^3^lon>^3^dopfopylsulfamoyi-44iydroxy^henoxy)-5^ethyHphenyll- 
oxamic add ethyl ester, 

N^4^3K^cloprc^ylsutfamoyM4iydroxy-phe^^ 
oxamic acid ethyl ester, 

N^4-f3^cydobutylHTiethyl<artemoy : 
phenylj-oxamic add ethyl ester, i 

^3^lon>4H3^cydobutyt^ethyt^rbam 
phenyQ-oxamic add ethyl ester, 

N44^-hydroxy-lndan^yloxy)-3,5^imethyH3heny11^amk: add ethyl ester, 
N^3,5Hdi*loro^3^cydobutyl^ethyt^rb^ 
phenyiy-oxamic add ethyl ester, 

N^3,5^ichloro^3^ydopentanesutfonyl^ydro^ 
add ethyl ester. 
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N-{3,5<lichloro^3^dopropylrnethanesufo^ 
oxamic acid ethyl ester, 

NH3,5Kiidntoro-4-<3-cyck>butyta^ 
oxamic acid ethyl ester and 

N^4-{3^dopropylmethar^ulfonyl-44iydrox^ 
phenyQ-oxamic ackJ ethyl ester. 

53. A method of treating a condition selected from the group consisting of 
obesity, hypertipidemia, thyroid disease, hypothyroidism, diabetes meUitus, 
atherosderosis, hypertension, coronary heart disease, hypercholesteremia, 
depression and osteoporosis, in a mammal which comprises administering to said 
mammal an effective treating amount of a compound, prodrug, isomer or 
pharmaceutically acceptable salt as defined in daim 1. 

54. A method as defined in claim 53 wherein said condition is obesity. 

55. A method as defined in daim 54 further inducting administering an 
anorectic agent 

56. A method as defined in daim 54 further including administering a 
lipase inhibitor. 

57. A pharmaceutical composition comprising a compound, prodrug, 
isomer or pharmaceutical^ acceptable salt as defined in daim 1, and a 
pharmaceutically acceptable vehicle, diluent or carrier. 

58. A pharmaceutical composition for treating a condition selected from 
the group consisting of obesity, hyperlipidemia. thyroid disease, hypothyroidism, 
diabetes mellitus, atherosderosis, hypertension, coronary heart disease, 
hypercholesteremia, depression and osteoporosis, in a mammal comprising a 
compound, prodrug, isomer or pharmaceutically acceptable salt as defined In daim 1, 
and a pharmaceutically acceptable vehide, diluent or carrier. 

59. A pharmaceutical composition as defined in daim 58 wherein said 
condition is obesity. 

60. A pharmaceutical composition as defined in daim 59 further induding 
an anorectic agent 

61. A pharmaceutical composition as defined in daim 59 further induding 
a lipase inhibitor. 
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62. A kit for the treatment of a condition selected from the group 
consisting of obesity, hyperiipldemia, thyroid disease, hypothyroidism, diabetes 
meflitus, atherosclerosis, hypertension, coronary heart disease, hypercholesteremia, 
depression and osteoporosis which comprises: a first compound, said first compound 
being a compound, prodrug, isomer, or pharmaceutical^ acceptable salt as defined 
in claim 1, and a pharmaceutical^ acceptable vehfcte. carrier or diluent, in a first unit 
dosage form; a second compound, said second compound being an anorectic agent 
or a lipase inhibitor, and a pharmaceuticany acceptable vehicle, carrier or diluent, in a 
second unit dosage form; and a container. 

63. A kit as defined in claim 62 wherein said condition is obesity. 
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ABSTRACT 

The present invention provides novel compounds of the Formula 




and prod nigs thereof, geometric and optical isomers thereof, and pharmaceutical^ 
acceptable salts of such compounds, prodrugs and isomers, wherein R 1 - R 8 arid W 
are as described herein. Pharmaceutical compositions containing such compounds, 
prodrugs, isomers or pharmaceuticalry acceptable safe thereof, and methods, 
pharmaceutical compositions and kits for treating obesity, hyperiipidemia. thyroid 
disease, hypothyroidism and related disorders and diseases such as diabetes 
meffitus. atherosclerosis, hypertension, coronary heart disease, hypercholesteremia, 
depression and osteoporosis are also provided. 



